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ROM time to time one sees reports 
of nutrition which 
have been carried out in various public 


experiments 


schools, and which prove beyond doubt 
that ehildren will in weight if 


eiven extra nourishment between meals. 


oain 


Those who have had the opportunity of 
observing children on such a régime 
claim that there is also an increase in 
the ability of the child to progress in 
his school work, or, if you please, an 
The 


weight 1s a fact easily proven, whereas 


increase in efficiency. vain in 


the gain in efficiency is 


opinion for it 


merely an 
cannot be accurately 
measured. 

Believing that there is-a definite rela- 
tionship existing between physical par 
or, better, nutritive par and par effi- 
ciency, we set about to prove this in a 
modern factory employing 350 women, 
There are 
(wo reasons for believing that conclu- 
sions arrived at from this study will be 
more accurate than similar observations 
among schoolchildren would be: first, 
the factor of the growing individual is 
Practically eliminated because of the 
physieal maturity of the workine wo- 


man; and, second, because the condi- 


averaging 22 years in age. 
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Lamp Works of the General Electric Company 


tions of existence vary less from month 
to month—that is to say, there is less 
vacation, less travel, and less variety 
in diet among this class than is found in 
the life of the child of school age. 


GRowTH OF THE IDEA 
It may be of interest to know the 
manner in which the idea of making this 
study developed. In the early part of 
April, 1921, it was our privilege to hold 
‘sick eall’’? every noon in the dispen- 
sary of a plant employing several hun- 
dred persons, mostly girls. We were 
impressed by the number of workers 
showing evidence of malnutrition, and 
suggested that they be given intermedi- 
ate nourishment. By way of experi- 
ment, therefore, several girls were each 
supplied with an 8-ounce glass of milk 
at 10 a.m. 


sence of four months abroad, we were 


and at 3 p.m. After an ab- 
surprised, on our return, to find a very 
definite gain in weight among the girls 
who had been taking this pint of milk 
each day. They looked better and they 
volunteered the information that they 
were doine’ better work. 

The result of this experiment led to 
the belief that, if a readily available and 
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more potent nutritious substance were 
supplied, a greater gain in weight might 
be expected; consequently, it was de- 
cided to go through the factory, pick 
out the girls who were frankly under- 
nourished, and give them between meals 
an S8-ounee glass of milk fortified by 
At the be- 


einning of the study the undernourished 


some form of carbohydrate. 


were divided into three groups; to the 
first group Ovaltine was given, to the 
eroup Malted Milk, 
and to the last group Mellin’s Food, in 
order to test the comparative adapta- 
After 
was realized that the 


second Horlick’s 


bility of these three products. 
several weeks it 
eirls who were receiving extra nourish- 
ment looked better physically and, with- 
The 


foremen of the plant, who had watehed 


out exception, had gained weight. 


this experiment with a great deal of in- 
terest, were thoroughly convineed, long 
hefore we cared to make any definite 
statement, that these girls were doing 


better work. 


In order to earry the study further, 
we decided to weigh every employee 
and take her standing height and age, 
and, by means of the table prepared for 
this purpose, to reeord the number of 
pounds overweight or underweight in 


each ease. 


was found that 42 per 
cent. of the women employed were 
underweight according to the tables by 
Mriedenwald and Ruhraih (1). Reali- 


zing that these tables are only approxi- 
mations, however, we decided to give 
different 


groups: first, to those who were at least 


extra nourishment to two 
10 pounds under normal weight; seec- 
ond, to all those who returned to work 
after an illness or a surgical operation. 


lt then oeeurred to us that it would be 


interesting to plot a curve of the week- 
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ly weight, and a similar curve of the 
efficiency record of the employees who 
were doing piecework. For this pur- 
chart used. 


pose the appended was 


(Fig. 1.) 


KXPLANATION OF HFFICIENCY 


A word of explanation as to how 


these efficiency figures are obtained 


might not be out of place. <A certain 
machine, for example, moves at a given 
rate of speed which is not too fast to 
permit the ordinary worker to keep it 
filled at all times. This means that a 
viven number of articles should pass 
through the operator’s hands in one 
hour. If the machine stops or if any 
other factors interfere with the proper 
performance of the employee, through 
no fault of the employee herself, this 
amount of time lost is subtracted and is 


An 


operator, then, who keeps up with the 


not charged against efficiency. 
speed of the machine has an efficiency 
of 100 per cent. If any of the products 
are damaged or broken by carelessness 
or inexactness, however, the efficiency 
affected. 


where there is no machine to establish 


fieures are In departments 
the rate of production, there is a theo- 
the 
number of products that several of the 


retical efficiency figure based on 
best workers can complete in an hour. 

It will readily be seen that there are 
many factors which will influence these 
efficiency figures, and that comparisons 
of this phase of any two departments 
the 


however, this basis of ecaleulating effi- 


will not be accurate. On whole, 
ciency, provided care is taken to check 
up each individual record, is about as 
accurate as one can hope for. 

[It is fully realized that extraneous 
factors influence the efficiency of em- 
ployees, and will affect their ability to 
and to continued 


concentrate sustain 
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BUNN — UNDERNOURISHMENT IN INDUSTRY 
FIGURE 1 
SUPPLEMENTARY NUTRITION RECORD 
Name: Mary Smith. Department: Stem. 
Indication for administration: Underweight and low efficiency. 
Nourishment prescribed: Mellin’s and Horlick’s. A.M. 10 oz. P. M., 10 oz. 
Initial weight: 114 lbs. Date nourishment started: Oct. 10, 1921. 
Correct weight for age and height: 125 Ibs. 
Final Peledisi 
Weekly Record Daily Nourishment Check 
PERIOD NO. M. T. W. T, F. S. 
WEIGHT IN 
Oct. 10-14 1 _ POUNDS 
| is 
17-21 2 —- 123} 
24-28 3 — 122 
Nov. 1-4 4 — | — 121 
7-11 a — —_ 120 
14-18 6 = 119 
21-26 T | | 118 \ 
PR » & 
2S8-I ec.5 SS 117 \A 
a « ( 
Dee. 5-10 Q M16 | J 
12-17 10 
’ 15 | OE Se SS ee Se 
9-25 
I 11 114 a 2 
27-31 12 |— | 
. H3L = 
‘ Qo” € . 2° ~ DA - Nn z = @ 
Jan. ort 13 j j n in — 2 = = 2 > 
o 6 8 228383 $ 
Total amount of nourishment taken: ec.c., 34,800: ounces, 1.160. 
: EFFICIENCY RECORD 
. EFFICIENCY 
Nature of occupation: Semi-automatic. PERCENT == | 
| 
— i at , 4 
0} —} 
EE ae Ss | 
| . a | 
ee: GQ Va vw adden de bee eeerane Do Io BR 
rage efficiency of dept............... (O+-% 
weight increase.............. G lbs. 
PICIOMCY ICTORNGs 6 x.ccccccacicesces 17% Z 
45|_ 32 
40 
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application to any oft-repeated opera- 
tion. Amone these factors the most 
important seem to be sickness in the 
late hours, and pre-nuptial 
activities; kind and quantity of food 
taken at home must also be mentioned. 
Moreover, native ability must be con. 
sidered when the efficiency of any two 


It is an undis- 


family, 


operators is compared. 
puted fact, all things being equal, that 
one person will excel in a given task 
beeause of inherent aptitude, but this 
should not, we believe, account for dit- 
ferences of more than from 10 to 10 
per cent. 

There is yet another factor which in- 
fluences production, and that is motive. 
Kor instance, a girl who is supporting 
her mother and small brother will try 
harder to have a good income than the 
eirl who is living at home and working 
just for something to do. 

There is a psychological stimulation 
which enters into any new procedure 
amone workers, and this fact must, we 
believe, be taken into consideration in 
these observations. Hach individual is 
told the reason why she is being given 
extra nourishment, and at the same time 
it is explained that one of the results 
following her gain in physical strength 
will be an ability to produce more. Con- 
sequently, when the weight curve be- 
eins to ascend, the employee is con- 
the the effort to 
make her better physically, and takes it 


vineed of success ot 
for granted that she ean do better work. 
The old adage that ‘‘nothinge sueceeds 
like success’? might be appropriately 
quoted here, especially since there is 
visual evidence of success. 

[In compiling our results, the actual 
efficieney figures arrived at by the vari- 
ous departments are taken as they are 


turned in. Notations are made on each 


chart, explaining any factors, such as 
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those cited in the foregoing, which in- 
fluence the efficiency of the worker in 
question. At the present time we are 
not prepared to make any definite state- 
ment as to the average gain in efficiency. 
Further investigation is being carried 
on, however, and a report will be made 
when more accurate data are available. 
Meantime, it will suffice to say that in 
practically every case there is a decided 
increase in the amount of work turned 
out by the underweight employees to 
whom extra nourishment is given. 


Metruop or PROCEDURE 


When it has been decided to give ex- 
tra nourishment to an employee, every 
precaution is taken to eliminate disease 
Hach 
thor- 
ough physical examination, so that this 


as the cause of her malnutrition. 
employee has previously had a 


point is not so important in our plant 
as in plants where physical examina- 
Nevertheless, a 
very thorough re-examination is made, 


tions are not the rule. 


in which such points as general appear. 
anee, color of the mucous membranes, 
tone of the musculature and skin are 
noted, and a reeord made of the stand- 
ing and sitting height in centimeters, 
and of the weight in 
pounds. 


and 
The urine is examined, espe- 
The idea of the ex- 
periment is explained to each employee, 


kilograms 
clally for sugar. 


and instructions are given to report to 
the dispensary each day at 9:30 a.m. and 
at 5 p.m. It is suggested that the nour- 
ishment be served from the dispensary 
rather than from the cafeteria, so that 
the procedure will seem more like a 
health measure than a lunch proposi- 
tion, and also so that the medical staff 
may have an opportunity to observe 
the nutrition class more closely, and 
may be better able to suggest variations 
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‘yn the kind and quantity of nourish- 
ment. 

The basis of the extra nourishment 
‘s whole milk with a 34% per cent. fat 
content. Unless there is some contra- 
indication, 10 ounces are prescribed for 
each feeding. To add to the food value, 
some form of carbohydrate is used with 
the milk, such as cane sugar, lactose, 
Mellin’s Food or Horlick’s Malted Milk. 
Ovaltine was used at first but was found 
to be too expensive to use in large quan- 
tities, although we believe that it has 
distinct merits. For patients who are 
constipated Mellin’s Food seems to be 
very satisfactory, as it is slightly laxa- 
tive. Three level tablespoonfuls of 
\Mialted Milk or Mellin’s Food, or ap- 
proximately 1 ounce, are added to each 
10 ounees of milk. 
manutacturer’s 


According to the 
Mellin’s 
‘ood should be mixed at least two hours 
before serving in order that the curd 
will be softened. Both Horlick’s Malted 
Milk and Mellin’s Food are more easily 
taken over a long period of time if they 
are shghtly flavored with chocolate. 
Various other combinations, including 
a mixture of the two foods, have been 
prepared by our plant nurse, and have 
had a very satisfactory taste. 


directions. 


Cane 
sugar and lactose do not, for the most 
part, seem to be as suitable as the dex- 
tromaltoses. 

The food value supplied by the above 
mixture is approximately 300 calories 
per glass or, caleulated by Pirquet’s 
table, 480 nems (the nem being the food 
value of 1 e.ec. of milk). This means that 
those fortunate enough to be placed on 
‘he nutrition squad are given about one- 
lourth of their daily food requirement. 
The cost of such mixtures, based on 
milk at 30 cents per gallon, is 51/3 cents 


per glass. 


Ninety per cent. of the nutrition class 
take one of the mixtures, which we have 
mentioned, without discomfort. Ocea- 
sionally there is a complaint of diges- 
tive disturbance, but this is usually 
rectified by reducing the quantity, 
changing the food, or cutting down the 
amount of carbohydrate or fat. In 
instances the intermediate feed- 
ine interferes with the regular meal; 
in these eases the food ean be taken with 
the meal and at night before retiring if 
the individual is willing to buy it for 
herself. 


Some 


(This has been done with good 
results in several cases. ) 

Our first charts were prepared to 
cover a twelve-week period, and this 
seems to have been a fairly good esti- 
mate, as most of the workers have made 
satisfactory gains in that time, and 
some have reached normal weight in 
even less time. 

Reference has been made to the fact 
that in the beginning of our study we 
recorded each employee’s weight in 
sitting height in 
centimeters. These figures are obtained 
in order that the system of nutrition 
devised by Pirquet may be used. ‘The 
percentage nutrition, or peledisi, as 
expressed in his tables, seems to us to 
be the satisfactory way of ap 
proaching the question of what constt- 


kilograms and her 


most 


tutes normal, when speaking of nutri 


tional standards. Unfortunately, the 


this country are 
complete only to include a sitting height 
of 90 


tables published in 
centimeters. Comparisons be- 
tween this and other systems are now 
heing made. Complete peledisi tables 
have just reached us from Vienna, 1n- 
eluding sitting heights up to 100 cm.’ 


‘Our request for complete tables Was answered 
very generously by Dr. Schick of the Kinderklinik 


in Vienna, and we have a few extra copies which 
we will gladly send to anyone desiring them. 
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Because of the variation in the amount 
of breast tissue among women, we have 
not used the sitting height bust measure 


as an index of nutrition in our cases. 


‘SUGGESTIONS 


To those who study the weight curves 
of employees taking extra nourishment, 
there will come some disappointments 
few instances 
the weight curve falls, but it rises again 


at the beginning. In a 
in 98 per cent. of the cases, and keeps 
rising as long as sufficient intermediate 
feeding is given. 

To insure sueeess, the administration 
of the nourishment should be under the 
direct supervision of a nurse who is in- 
terested and who does not feel that it 
is a burdensome duty. 
the free of 
charge for at least twelve weeks; then, 


Provide nourishment 
if the employee so desires and if it is 
thought best to do so, permit her to 
pay tor it. 

Iixplain the proposition to the fore- 
men and ask their co-operation in se- 
lecting persons who would possibly be 
benefited. 


you employees doing noticeably poor 


Suggest that they send to 
work. This will afford an opportunity 
to deteet 
found to be 


incipient diseases. It has 


been of distinet value in 
instituting preventive measures, which 


are timely not only from the standpoint 


of the individual but also from the 

standpoint of her associates. 
Much has been written about relaxa 
tion and short exercise periods during 
rk hours. The plan of having em 
OVERS repor LO the «| spensary rathet 
in havine the nourishment served to 
it their machines is in keepin; 

this idea 

Chie od reeommended is of Ingh 
vdrate Va ( \s 1 mattel of 
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safety, therefore, the urine should be 
examined to exclude the possibility of 
elycosuria before the procedure is_be- 
oun. 


RESULTS 


Since August 15, 1921, records have 
been kept of seventy-five employees to 
extra nourishment been 
given, gratis. They may be grouped as 


whom has 
follows: 33 active cases; 11 short period 


cases; 31 completed cases. The active 


‘vases include new employees who are 
underweight, old employees who are 


losing weight, and those who are con- 
valescing from illness or operation. It 
will readily be seen that this is a con- 
stantly changing list. 

The most satisfactory results have 
been noted in the group last mentioned, 
the There is a steady 
cain in weight among the members of 
this group, and we feel that the return 
to normal health is much more rapid 
than when no extra 


econvalescents. 


nourishment is 
given. Moreover, in this group will be 
found the most appreciative patients. 
Their loyalty to the institution is 
ereatly enhanced as a result of the in- 
terest in their welfare shown by the 
medical department. The short period 
group consists of those who, for any 
reason, stopped taking the nourishment 
In this 


eroup are included those who were laid 


before two weeks had passed. 


off work, two emplovees who had dives 


tive disturbanee, and several who were 


not interested enough in their own 
welfare tO elimb two or three fliohts oO} 
‘tairs to get their nourishment. The 


— : j 
eCASe BTroOUuN includes all those 
i 


] 
completed 


who reeeived the nourishment for four 


WeeKS OF 


more, 


Up to the present time one-half o 


? } 


ir diet squad have heen time workers 














and of course no efficiency figure is 
The final 


result in this instance is arrived at by 


available on this group. 
noting the increase in weight, the com- 
parison of the physical condition with 
the record kept on the back of the chart 
(that is, general appearance, color, 
museular tone, condition of skin), and, 
in addition, the statement of the patient 
herself. In 90 per cent. of the cases the 
patients have stated that their general 
health is improved, that they are feeling 
better, and that they have lost less time 
on account of illness than ever before. 

The greatest gain in weight recorded 
was 12 pounds in twelve weeks. The 
average weight increase was 5 pounds 
for those who had been in the squad 
for more than four weeks. Two girls 
lost slightly in weight but gained in 
efficiency. The weight curve 1s a very 
sensitive one, being influenced by many 


factors. 





Slight colds, minor injuries, 
sickness of some member of the family, 
and insufficient sleep, all have a decided 
tendency to cause loss of weight. 

In the group for which efficiency fig- 
ires were available, twenty-two gained 
in production, seven showed no change, 
and five lost. In two instances the gain 
n efficiency was such that it made the 
vorker the best in her department. 

An interesting finding has come to 
ight in the study of the influence of 
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this régime on hourly production. An 
endeavor was made to find that peak of 
efficiency followed by the ‘‘fag’’ period, 
about which one reads so much. it was 
hoped that proof could be offered to 
substantiate the statements that energy 
provided in the readily assimilable milk 
and dextrose mixture would tide the 
worker over this period, but no such 
falling curve ean be plotted of the pro- 
duction in this establishment. It was 
surprising to find that the number of 
products turned out by a given worker 
during the second hour of the work 
period in nearly every instance repre- 
sented the number which obtained in all 
successive hours of the day. 
explained by Dr. 


‘*Where work is monotonous and where 


This is 
Lee? as follows: 


it is frequently broken by natural 
pauses, a curve may be obtained which 
for both working spells is nearly a 
straight and horizontal line, showing a 
slight practice effect but no fatigue.’’ 
A similar curve ean be constructed of 
the hourly production in our plant. 
The energy provided by the extra 
nourishment seems to increase efficiency 
by benefiting the general health of the 
recipient and not by any temporary 
effect such as would tide the individual 
doing heavy, prolonged muscular work 


over a period of exhaustion. 
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GERMAN LITERATURE ON THE WHITE LEAD QUESTION, 1921* 


Lupwic Tevexy, M.D. 


Landesgewerbearst, Diisseldorf 


IlIy decision of the Washington 

Conterence (November, 1919) that 
the question of the prohibition of the 
use of white lead in painting should be 
placed on the agenda of the next Inter- 
national Labour Conference, now (QOc- 
tober, 1921) meetine in Geneva, pro- 
voked a heightened interest in the sub- 
ject in all countries—in Germany as 
There 
the 
ture which has appeared on the sub- 


follows a 
German 


well as elsewhere. 


short summary of litera- 


yeet, 

Schoente!d (1) sees in the blood 
changes, especially in the basophilic 
eranulations, a reliable aid in recog- 


nizing the first stages of lead poison- 
ine. tle examined the blood of numer- 
ous workmen who had been reported 
to the Leipzig Sickness Insurance Office 
as lead poisoned, and was able by this 
that, in a large 


means to determine 


percentage of the workmen, the diag- 
nosis of plumbism was incorrect. Of 
those incapacitated supposedly on ae- 
eount of lead poisoning, only {) per cent. 
of the compositors, 38 per cent. of the 
painters, and 90 per cent. of the work- 


ers in ceramic color printing showed 


characteristic blood changes. Since 
the verification of the diagnosis of lead 


poisoning in the Sickness Insurance 
Office has been made dependent upon 
blood examination, the number of cases 
of lead poisoning has considerably de- 
That the 


eases of 


ereased., number of demon 


strable lead poisoning has 


heen inereased through the elimination 


Brady. Harvard 
Received for publication Jan. 25, 


*Translated by Dr. John W. 5. 
Medien] School. 
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of cases incorrectly diagnosed, is un- 
doubtedly true. I doubt, however, 
Whether the figures are correct even as 
they now stand, inasmuch as Schoen- 
feld the fact that among 
those either not reported, or reported 
sick under some other diagnosis, there 


overlooks 


must be some persons suffering from 
lead poisoning. Contrary to the state- 
ments of Schoenteld, Bottrich (2) em- 
phasizes the importance of purely clin- 
ical symptoms—v. e., lead line and lead 
pallor. 

Schwarz has published two articles 
on blood examination in lead poisoning 
suspects (3) (4), in the first of which 
the the thiek 

This is easily earried 


he cdiseusses technie of 
drop method. 
during the examination of 


2YOUpSs ot 


oul large 
not re- 


quire caretul cleaning of the slide; fur- 


persons as it does 


thermore, it simplifies the finding of 
basophil-granular red cells or their re- 
mains. After the remains of polyehro- 
red cells 


have been found, then, in order to count 


matic or basophil-granular 
the relative proportion of these cells, 
ordinary blood smears are prepared. 
With 


mate with some precision whether cells 


practice it is possible to esti- 


with basophil granulations are pres- 
ent in greater number than in normal 


blood. Schwarz was able, by this meth. 
od, to stain and examine the prepara- 
tions from fifty-one painters in three 
and one-half hours. ‘Two observers 
looked over ten fields in each prepara- 
as doubtful, 


Then 


tion and elassified them 


negative. smears 


posit ive, or 
100 
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were prepared by other observers and 
290 feids on each slide were examined 
—a procedure which required about 
three and one-half working days. The 
results of both methods were in agree- 
ment. Without doubt when this method 
becomes established, the examination of 
large groups of persons will be con- 
siderably simplified; indeed, it may be 
that not until then will mass examina- 
tions become possible. 

Siissman (5), working in Lebh- 
mann’s Institute in Wirzbure, made a 
series of extremely careful experiments 
on skin absorption in cats and guinea- 
pigs. The absorbed lead or mereury 
was demonstrated by the study of care- 
fully collected urine and feces. An 
attempt at self-experimentation failed, 
owing to the fact that specimens of 
stool obtained before the beginning of 
the experiment contained lead. In 
spite of the extreme accuracy and con- 
scientiousness with which the animal 
experimentation was conducted, the 
conclusions drawn by the author do not 
seem well founded. That there is no 
essential difference in absorptive pow- 
cr between the skin of man and the 
nearly sweat-glandless skin of cats has 
hot been shown beyond reasonable 
doubt by Stissmann’s self-experiment ; 
nor can his estimate, that in therapeu- 
lic inunetion only a third of the ab- 
sorbed mereury finds its way through 
the skin, stand as proven. One must, 
iowever, agree with the author that 
iS experiments seem to show the 
‘mount of lead absorbed through the 
‘kin to be so small (0.1-0.2 me. of lead 
per square decimeter of skin as a daily 
iverage) that the possibility of indus- 
‘rial lead poisoning through skin ab. 
‘orption must be denied. I should like 
‘(0 add that exception must be made 


i the ease of actors, dancers, ete.. since 


it is to be expected from these experi- 
ments that where large surtaces of 
skin are covered with lead ointments, 
used as make-up, there may easily be 
enough skin absorption to produce poi- 
soning. 

Ot the writings growing out of the 
controversy in regard to the prohibi- 
tion of white lead may be mentioned 
first the reply of the Association of 
German White Lead Manufacturers of 
Cologne (6) to the memorandum of 
the International Labour Office, con- 
taining a supplement in which are 
given evidence and testimony. The 
‘‘Reply,’? a polemic against the pam- 
phiet of the International Labour Of- 
fice, maintains that white lead is irre- 
placeable for painting purposes, and 
that the prohibition of its use for paint- 
Ing would undoubtedly be the first step 
toward wniversal prohibition of all lead 
colors. It stresses the indispensability 
of white lead, litharge, and minium for 
various industrial purposes; further, it 
attacks the correctness of published 
statistics in regard to the Prequeney of 

referring to the 
Schoenfeld; = and, 
attention to the 


lead poisoning lv 
investigations of 
finally, it calls 

economic damage that would result to 
Germany trom the prohibition of the 
use of lead colors. In the supplement, 
various Associations of Master Paint 
ers express their opinions as to the 
impossibility of replacing white lead 
in outside work. A number of ship 
vards and iron construction companies 
emphasize the necessity of employing 
lead colors, as do a number ot other 
industrial establishments, such as rub- 
her factories, glass makers, lnoleum 
factories, electric works, potteries—in 
short, a lone list of industries in which 
no one thinks of forbidding’ the use of 


either white or red lead. Characteris- 
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tic of the preparation of the pamphlet 
is the inclusion of the protest of a large 
part lead 


works against the ‘‘prohibition of the 


of the employees in white 


manufaeture of white lead.’’ 


The 


merce (7) also takes its stand against 


Disseldorf Chamber ot Com- 
the proposed prohibition ot white lead 
in a “The Use of 


White Lead in the Painting and Deco- 


memorandum on 


rating ‘Trades.’’ ‘This memorandum 
vives a short summary ot the present- 
day status of legislation. It is the 


opinion of the Chamber of Commerce 
that in interior work, at least as a ecov- 
ering paint, white lead is unquestion- 
that in outside 
Niven with 
and al- 


ably replaceable, but 
work it 1s indispensable. 
the high price of linseed oil 
though zine white requires more lin- 
seed oil than does white lead, the cost 
single coat square meter is 


ot nu per 


considerably higher with white lead 
than with zine; nevertheless, on account 
of its allegwed poorer covering’ power, 
more coats of zine white are required, 
and the cost of the completed job with 
zine white is consequently somewhat 
lead. Furthermore, 


the zine ecoatine has to be renewed in 


higher than with 


a short time. The article quotes the 


statisties of lead poisoning in Berlin 
and Hambure in the pre-war period, 
and challenges t hie ir eorreetness on the 
basis ot Schoenteld’s investigations. 
I { mentions the e?PONOMIC COMSeGCUeNnCes 
prohibition of lead and 
maintains that lead de- 


pendent for the disposal of their prod- 


\* | ] . 
() Phe COLOTS, 


\ 


smelters are 


uet on the tead eolor manutacturers 
ho utilize about one-third of the out 
nd that lead eolor manutae 

rers S| ould he drive noon ot business. 
her industries employing lead com 

: ls ld by larlv affeeted (7). 


on the same sub 


INDUSTRIAL 





HYGIENE 


published by the Union of 
Painters, Varnishers,  ete., 
shows how the Union, the Social Demo- 
cratic Guild of Painters, has for the 
last twenty years been leading the fight 
against and presents a 
series of data in regard to sickness in 
the painters’ trade (rheumatism, ecze- 
ma, tuberculosis, nephritis), taken 
from the writings of Koelsch (9) (10). 
Then follow details of lead poisoning 
The prohibition of 
papering contained in the 
declared to be 


ject 


(5) 


German 


lead colors, 


and its symptoms. 
dry sand 
present regulation is 
impracticable, since wet rubbing down, 
the process to be substituted, is im- 
possible for technical reasons which 
are outlined, as well as on account of 
the cost. Dry sand papering is thus 
technically necessary and economically 
justifiable. During this process, how- 
ever, inhalation of dust is unavoidable, 
since respirators and wet sponges are 
too great a hindrance to breathing. 
Replacement of lead for indoor work 


While it is 


true that outdoor work with lithopone 


is unquestionably possible. 


often becomes more quickly damaged, 
this is due to inexpert workmanship. 


With intelligent use, zine white and 
lithopone can readily replace white 


lead even in exterior work. 
The 


thirtv-eight-page leeture which was de 


same guild also published a 


livered at its General Assembly in 
July, 1921, by Dr. IKoelsch, the Bavari- 
an State Industrial Physician, entitled 


‘*Tlarmtul Etfeets of Lead in the Paint 


ing’ and Varnishine’ Trades from the 
Point of View of Physician and of Leg 
islntor’’ (1] B Koelseh discusses the 


kinds of lead colors, the modes ot en 
namely, 
the 


to the mouth 


lead into the body 
lead 

lead 
and the role of persona! 


tranee ot 


the Inhalation ot dust and 


] 


direct conveving’ of] 


bv the hands 
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susceptibility, and then presents copi- 
ous statistical material in regard to 
the frequency of poisonime in different 
localities. He also gives a résumé of 
the regulations which have been issued 
for the protection of painters in Ger- 
many, discusses their value, and con- 
cludes that the present statute with its 
prohibition of dry sand papering and 
its provision for cleanliness has not 
led to any far-reaching improvement 
He points out 
the suecess which followed the prohibi- 


of health conditions. 


tion of the use of lead colors in indoor 
work in Austria, and mentions inves- 
tigations in regard to the merits of 
lead-free and lead-containing pigments 
vhich have been carried out by vari- 
Holland, 


Minally, he de- 


ous official departments in 
Denmark and France. 
mands the prohibition of the use of 
vhite lead for indoor work with certain 
extensions (carriages, automobiles, 
earden furniture, machines), and also 
recommends obligatory declaration of 
Contents. It is his opinion that lead- 
‘ontaining paints should be sold and 
sed only with the label Lead-Contain- 
Medieal 


! decorators and painters using lead 


g—Poisonous. supervision 
paints should oeceur at intervals of two 
or three months. Technical justifica- 
ion for the prohibition of the use of 
ead eolors for exterior work does not 
scem to Koelsch to be sufficiently estab- 
hed as yet. 

Teleky (12), in his article on ‘‘The 
Lead Colors in Painting, the 


se of 
VJanger and Its Prevention,’’ attempts 

objective presentation of the ques- 
on. He points out, first of all, to those 
ho see in the international prohibi- 
ion of white lead a 


hostile action 


rected against Germany, that the 


‘ccneva International Labour Office of 


¢ Leagne of Nations is only continu- 





German 
leadership by the International Union 
for the Legal Protection of Workers 
in Basel. He that, although 
Schoenfeld may be right in saying that 


ine the work begun under 


shows 


in many trades, especially printing, too 
many eases have been wrongly diag- 
lead 


hand, many eases of lead 


nosed poisoning, on the other 
poisoning 
have been unrecognized; and that at all 
events the number of cases of poison 
ing among painters is distinetly high. 
The deeline of this number during’ and 
after the War must be laid to a lack 
of lead colors and to the depression 
in building activity. Since lead poison- 
ine results chiefly from the inhalation 
of lead dust, workers in interior paint 
ine for the most part become sick as a 
direct result of the necessary dry rub- 
bine down. On account of the fact that 
house painters are constantly changing 
their work places, it is impossible to 
carry out and supervise effectively any 
protective measures that may be pre- 
seribed. The writer knows this from 
his experience in Vienna; but in addi- 
Vienna, 


where the use of white lead in interior 


tion statistics show that in 
decoration is prohibited, the imeidence 
of lead poisoning in painters has fallen 
to one-third; whereas in Berlin, where 


other protective measures only 


(without prohibition) are in_ foree, 


after falline to one-half, the in 
eidenee rose again to its former height. 
With regard to the technical possibili- 


ties Teleky finds support in the ev 
Duteh 


? Royal 
Commission. He points out that, since 


dence gathered bv the 
Germany produces much less lead than 
its industrial needs demand, consider 
able quantities of lead must be import- 
ed; and that 


maintained in the _ state- 


economic harm to the 
country, as 


ment of the white lead manutacturers, 
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would not result, since the zine color that up to the present time prescribed 


industry in Germany is very highly de- 
veloped and shows a constantly increas- 
ing export. Teleky considers the pro- 
hibition of lead colors for indoor work 
(extended to 


window trames, garden 


furniture, carriage and automobile 
enamel) to be absolutely essential, and 
technically possible to earry out; he 
considers equally necessary the prohi- 
bition in all kinds ot painting of the 
use of red lead, which is unfortunately 
otten forgotten in the diseussion; and, 
in addition, compulsory declaration of 
contents. ven in exterior painting, 
prohibition ol white lead Is hecessary 
in spite of the technieal difficulties of 
findine’ suitable substitutes. 

Teleky’s articles gave Schoenfeld op- 
‘*An 
(15) in 


tains his pomt of view. In a 


portunity tO write 


Auswer and 


Justification’’ whieh he main- 
further 
work, ** The Impending Prohibition of 
White Lead and Methods of Blood Ex- 
amination as a Prophylactic Measure’’ 
(14), he explains his opinions in detail. 
New is the fact that in addition to the 
eranular red cells he attributes ereat 
Importance to the polyehromatophilia. 
[le attaches no value to the number of 
and Sees in 


basophil erythrocytes 


their presence (no matter in what num 


ber) not the signs of lead poisoning, 
but rather merely the signs of lead 
effect, lle demands, therefore, not 


that the workmen with positive blood 


findings be kept trom lead work, but 
merely that they be placed under espe- 
cially careful supervision. From this 


pot of view. it seems. the demonstra- 


tion ot granular eells has lost a great 
deal of its practical value. 


‘The 


Painting 


article on Use of 
Lead the Trade’’ 
lo), Telekv replies to the new state 
Schoenteld. 


In il short 


Colors in 


ments ot Ile points Out 


periodic medical examination has not 


obtained the desired result in many 
factories. ‘The white lead industry it- 
self, which now finds the methods of 


Schoenfeld so promising, has already 
had enough opportunity to demonstrate 
that by regular medica] 
supervision and examination all dan- 
But the proof 


means ot 


vers can be avoided. 
of this is still lacking. 

in the meantime the closing of the 
Geneva Conference has put at least a 
temporary end to this discussion. In 
spite of the recommendations of the 
special commission, the main assembly 
very justly voted in favor of the pro- 
hibition of the use of white lead in inte- 
rior painting—a prohibition which, un- 
fortunately, is weakened by a number 
of exeeptions and by an all too long 


delay in its introduction. In the meet- 


ines of the committee there was one 
unpleasant circumstance, in which the 
Geneva Session of the League of 


Nations differed from former tnterna- 
tional conferences called by the Inter- 
national Association for Labor Leg's- 
lation, and this difference was by no 
means to the credit of the Geneva Con- 
the the 
Association 2oOVern»n- 


eonterence ot 
the 
countries 


ference. In 
International 
the 


represented as well as 


ments of various were 


workmen and 
employers, but the body of the Assem- 
bly was composed of sociologists, of 


experts in the field of social legislation, 


and the sub-committees of experts in 
their corresponding fields. In Geneva, 


however, it was primarily the represen 
tatives of governments, employers and 
emplovees who had the floor. Experts 
were present only in so far as they 


were brought by one of these groups. 


Ilenee the following situation resulted: 


In so far as selientifie experts (doctors. 
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national economists, sociologists) were 
necessary, the employers selected those 
xperts in their countries who repre- 
sented most nearly their point of view 
and brought them to Geneva at their 
own expense (for countries with depre- 
ciated currency the cost of this trip 
was a large item). The labor repre- 
sentatives did the same, but expense 
was a far more serious item for them 
than tor the employers, and conse- 
quently they were obliged in great part 
to forego the service of experts. The 
eovernments, which had for the most 
part already stated their stand in the 
matter, likewise secured for themselves 
experts who shared their opinions. On 


this account the conference, instead of 


s 


109 


consisting of those experts from vari- 
ous countries who had occupied them- 
selves most intensely with the question 
under discussion (as was the case in 
the previous labor conferences), was 
rather made up of those who seemed 
to the various parties best suited to 
represent their partisan opinion. And 
the workers’ viewpoint, on account of 
the great expense, was far too poorly 
represented. The white lead commit- 
tee consisted of nine ‘‘experts’’ for the 
eovernments, eleven tor the employers, 
and four for the workmen, with no 
doctor among them. In this respect 
it would seem that the whole organiza 
tion of these conferences is susceptible 
to improvement. 
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AND FOOT 





STRAIN* 


Pruitie D. Wiison, M.D. 


Instructor in Surgery, 


ACK strain and foot strain are loose 
hut 


may be grouped a 


eonvenient terms under which 


large variety of 


rather ill-defined and little understood 


conditions. Collectively, they are re- 
sponsible for a high percentage of dis- 
ability among employees, and the dura- 
tion of the affection and ultimate result 
are always matters shrouded in mys- 
tery. The questions of treatment and 
the 


problem of the industrial surgeon are 


prevention which constitute real 
wholly dependent upon the recognition 
of the underlying causes, and for this a 
thorough understanding of the anatomy 
and physiology of the region is neces- 
sary. 


Back STRAIN 


The 


parts, 


Anatomy of thre verte- 
the 


weight-bearing portion, and 


Spine. 
brae are composed of two 
body, Or 
the spinal areh with its accessory pro- 
cesses, the funetion of which is to pro- 
tect the spinal cord and provide attach- 
ment for muscles and hgaments. 

The bodies articulate with each other 
the 


have resistant 


by means of intervertebral disks 


which semi-fluid eenters 


but elastic, eompressible peripheral 
layers, so that rocking motion or rota- 


The 


spinal arches are joimed by articular 


tion in any direction is permitted. 


processes projecting upward and down- 
The 


joints so formed are true joints, lined 


ward in pairs from each vertebra. 


with cartilage and surrounded by ecap- 
sule. The shape of these articular pro- 


1O22 
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School 


cesses varies, however, in different seg 
ments of the spine, and as their function 
is to limit the motion of the vertebrae. 
it will be seen that the type of motion 
permitted at different levels is directly 
related to the shape of the process. 

In the dorsal the articular 
processes are vertical and flat and face 


region 


in the anteroposterior plane, thus per- 
lateral 
At the same time 


and extension, 


bending and rotation. 


mittine flexion 


each of the vertebrae in this region sup- 
the 
thorax 


ribs and relation 
the 


secondary 


ports a pair of 
of the latter to 
in considerable 


results 
limita- 
tion of motion, chiefly affecting flexion 
bending. In the lumbar 
region the articular processes are nor- 


and lateral 
mally erescentie in eross section, and 
vertical. This shape limits rotation but 
permits free flexion and extension and 
lateral bending. 

The vertebrae are bound together by 
strong anterior and posterior common 
ligaments extending from the sacrum to 
the oeeciput, covering the bodies and the 
The 


elastic 


disks. ligamenta subflava are 


strong’ ligaments which run 
along the posterior surface of the spina! 
canal and are attached to the laminae. 
The interspinous and intertransversalis 
ligaments join the spinous and trans 
Motions 


in the anteroposterior and transverse 


verse processes, respectively. 


planes are checked by the tension of the 
the the bodies 
opposite to the direction of the move 


ligaments on sides of 


ment, and also by the resistance to com 
106 
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pression of that edge of the interverte- 
bral disk toward which the motion 
occurs. 

While the extensive range of motion 
of the whole spine is the resultant of 
many slight movements between the in- 
dividual vertebrae, the greatest degree 
of movement occurs at the points of 
junction between the fixed and unfixed 
portions as represented by the dorso- 
lumbar and lumbosacral articulations. 

The lumbosacral articulation pre- 
sents certain peculiarities not found in 
the other spinal joints. The body of 
the fifth lumbar is higher in front than 
behind, and the disk between it and the 
sacrum is of greater thickness than the 
other intervertebral disks, especially in 
the anterior portion. In addition to 
being supported by the common spinal 
ligaments, this joimt is reinforced by 
strong fibrous bands extending from the 
transverse processes of the fifth lumbar 
laterally to the iliac crest and down- 
ward to the sacrum, the iholumbar and 
lumbosacral ligaments, respectively. 

The sacrum is formed by the fusion 
of five vertebrae, of which the upper 
three serve to support the pelvis later- 
ally, by entering into the formation of 
the saero-iliae articulations. These are 
true joints, lined with articular carti- 
lage and containing synovial cavities. 
The saerum is broader in front than 
behind, so that on cross section the joint 
line is oblique, running backward and 
inward, as shown in Figure 1. The 
surfaces are gently irregular, tending 
They are held to- 


the anterior, superior, and 


slightly to interlock. 
vether by 
posterior ligaments. The posterior 
igament is by far the strongest, as its 
function is to sline the sacrum and re. 
sist the tendency of the body welght in 
the upright position to force the sacrum 


‘orward into the pelvis. It comprises 
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many layers of strong fibers filling the 
gutter-like space between the projecting 
posterior edge of the ilium and the sur- 
face of the sacrum. The normal motion 
at the sacro-iliae joints is slight and 
consists of rotation of the sacrum on a 
transverse axis passing through the 
second segment. Normally the antero- 
posterior diameter of the brim of the 
pelvis may be increased or lessened 
about 1 em. by the extremes of this 
movement. 
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Cross section through the sacro-iliac 


ic. 1. 
joint. Note its sloping direction backward and 
inward. 


The spine is supported and held erect 
by the balanced action of the various 
trunk muscles. The chief flexors are 
the recti abdominis and the psoas. The 
extensor muscles comprise the large 


muscular mass occupying the fossae 


formed by the transverse’ processes 


anteriorly and the spinous processes 
mesially, and ‘are composed of the eree- 
tor spinae, transversospinal and inter- 
vertebral groups of muscles. Lateral 
support is given by the quadratus lum- 
borum and the external and internal 
oblique muscles. 

spinal 


The manner in which the 
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nerves make their exit from the spinal 
eanal through the intervertebral tora- 
mina and their close relation to the 
vertebrae and the spinal jomts expose 
them to pressure and injury in condi- 
tions affecting the spine. The inter- 
costal nerves may be involved in lesions 
of the dorsal spine with resulting inter- 
costal neuralgia. By localizing the 
affected nerve the level of the spinal 
lesion may be determined. 


ln the lumbar and saeral regions the 
nerves join to form the lumbar and 
sacral plexuses. The lumbar plexus les 


in the substanee ot the psoas muscle 


and is formed by the first, second, and 


third lumbar roots with branches from 
the twelfth dorsal and fourth 


roots. 


lumbar 
It vives origin to several nerves, 
amone them the anterior erural and 
obturator nerves. 
the anterior or inner sides of the thigh 


or wasting of the quadriceps muscles, 
therefore, imdieates a lesion in the 
upper lumbar region. The saeral 
plexus 1s formed by the junction of the 
first, second, and third saeral roots with 
the lumbosaeral eord which contains all 
the fibers of the fitth 
branch trom. the 
Krom it 


lumbar and a 
fourth lumbar root. 
is given off the selatie nerve. 
Parts of the plexus le in close relation 


to the lumbosacral and saero-iliae 


joints, and seiatie pain or museular or 


cutaneous disturbanees in. the 


selatie 
distribution. in 


association with affee- 
tions of the spine localizes the lesion at 
the pelvie joints. 

The spine normally presents four 
curves which, in relation to the ventral 
surface, eonsist of a eervical convexity, 
a dorsal coneavity, a lumbar convexity, 
and a sacrococey geal concavity (Fig. 
9) The dorsal and pelvie curves may he 
eonsidered as primary curves, as these 
seoments form parts of the pelvis wp 


thorax and are comparatively righ 


Pain referred along 


ic. 2 Lateral view of 
lations and normal curves. 


HY GI: 
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spine. 
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portions although, as has been seen in 
studving the spinal movements, these 
curves are capable of considerable mod- 
fication by flexion, extension, and lat- 
eral bending. The lumbar and cervieal 
regions are the flexible connecting links 
and the chief balancing agents because 
they possess the greatest degree of 


novement. The cervical curve appears 


‘hen the child begins to hold the head 
upright; the lumbar curve develops 
nly when the vertical position is first 
assumed. ‘They are, therefore, seeond- 
ary curves intended to compensate for 
the normal inclination of the pelvis and 
the posterior convexity of the dorsal 
region. 

Ktiology of Back «Strain.—The key 
to the entire problem of back strain lies 
in the proper understanding of the nor- 
mal physiology of the spine. <A per- 
pendicular dropped from the ocecipito- 
spinal articulation normally crosses the 
spine in the upper cervical, cervicodor- 
sal, dorsolumbar, and lumbosacral re- 
vions. The cervical and lumbar curves 
project in front of the line, while the 
dorsal and saeral curves project behind 
the line. The balaneine relation is so 
accurate that no one eurve can be in- 
creased without corresponding increase 
of the others and, conversely, no one 
curve can be decreased without acecom- 
panying flattening of the entire spine. 

With every movement of the body the 
citer of gravity shifts, and compen- 
atory change of the spinal curves in 
ne or the other direction must oceur 

order to maintain balance. In the 
ormal ereet posture all of these curves 

re sheht, and none of the spinal joints 
used at its limit of motion. Balance 
ay, therefore, he easily maintained. 
Loreover, the load is evenly distributed 
all of the supporting muscles so that 
cre is no excessive fatigue. The mus- 


ii 


Ss can retain their normal tonicity. 








and the ligaments are protected from 
strain. 
With ineorreet 


however, the conditions are quite re 


habits of posture, 
versed. When the spine sags, its curves 
become exaggerated and the spinal 
joints are used at their extreme limit 
of motion. ‘There is extreme hyperex- 
tension of the lumbar spine, increased 
flexion ot the dorsal region, and also 
increased inclination of the pelvis. The 
ligaments which normally check ex 
treme ranges of motion are constantly 
under tension. The normal balancing 
mechanism is lost beeause compensa 
tory movements of the vertebrae can 
\Move. 


ment in the other direction ean oceur 


take place in but one direction. 


only at the expense of the structures 
normally checking motion, with result 
Ing strain and injury. Moreover, the 
muscles no longer carry their fair share 
of the burden of the body weight. Cer 
tain muscle groups atrophy as a result 
of disuse, and the load is borne by the 
ligamentous and bony supports. Other 
eroups are overworked, become fa 
tigued, and lose their normal tone. A 
vicious ecirele is thus formed because, 
with gradual weakening of the muscles, 
sageing occurs more and more, and this 
of itself results in still further weaken 
ine’ of the muscles. 

The points in the spine which are 
most exposed to strain are the lumbo 
dorsolumbar 


sacral, sacro-iliae, and 


articulations, beeause they represent 
junction points between fixed and flexi 
ble portions of the spine. In the incor 
rect position the sacrum is more hort 
Zontally placed than it normally is, so 
that the sacro-iliac joimts derive less 
support from the shape of the bones. 
The sacrum is left hanging by its pos 


terior ligaments, with the result that 


they may become relaxed and strained. 


he POSITION ot eXTreme hyperextension 
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of the lumbosacral joint causes the 
articular processes of the fifth lumbar 
to slide down until they rest against the 
sacrum, and painful bursae may de- 
The body weight 
is transmitted to the sacrum by way of 
the spinal arch instead of by way of 
the vertebral body. The intervertebral 
foramina are narrowed, and nerve root 
The iliolum- 

other liga- 


velop beneath them. 


compression may occur. 
and all 
ments supporting the joint are strained 


bar, lumbosacral, 

















The 


SHCTUNMN 


hig. $.—Lumbar 
bowlies oft the 


spine. 
vertebrae are 


Slender type. 
sqjuare, the 
extends well upward, and the transverse processes 
of the tifth lumbar are well removed from the 
ilium. 


and injured. Conditions are similar at 
the dorsolumbar junction, with result 
and in addition 
the last rib may be approximated to the 
first lumbar 


Ine lheamentous strain. 


Lransverse Process of the 
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vertebra, thus making possible com- 
pression of the intercostal nerve. 
Anatomic Variations of the Spine.— 
Variations from the normal or textbook 
anatomy are very common in the spine 
and, by lessening the stability of certain 
joints, may become factors in the pro- 
duction of strain. This variation may 
be one of number, shape, or develop- 
ment. Numerical variation, such as the 
presence of extra lumbar 
frequently and 


vertebrae, 


occurs vives rise to 
many interesting speculations, but is 
not an apparent factor in the produc- 
tion of strain. 

Variation in shape is a_ frequent 
occurrence in the dorsolumbar and lum- 
In the former, the 


differences have chiefly to do with the 


bosacral regions. 


development of the last ribs. They 
may be so small as to be barely visible, 
or again they may be quite long. There 


is also corresponding variation in the 
transverse processes of the first lumbar 
vertebra, and the relative development 
of these two processes may be impor- 
tant in determining the possibility of 
nerve compression when the body sags. 
In the ease of the fifth lumbar, the 


transverse processes may show great 
variation. They may be long and slen- 
der, or heavy and fin shaped. They 


may be in contact with the top of the 
sacrum or the wings of the ilium, and 
may form true joints with either or 
both of them. In this ease the stability 
of the lumbosacral articulation is in- 
creased, and the chief strain falls at the 
junction of the fourth and fifth lumbar 
vertebrae. Frequently, however, this 
over-development is one-sided only, and 
then it is understand that ai 
element of strain is brought t 
hear on the unsupported side and that 
this strain may affect not only the lum 


easy to 


CVOSS 


hosaeral region but the saero-iliae hea 


ments as well. (See Fies. 3. 4.5 and 6 
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Il‘'ic. 4.— Lumbar = spine. Heavy type. The 
Width of the bodies is greater than their height, 
ind the transverse processes, particularly those 
of the fifth lumbar, are broad, but not in contact 

ith the ilium. The crescentic shape of the 
articular processes is well shown at X. 

Variation in the shape of the articu- 
‘ar facets at the lumbosacral region is 
also common. (See Fig..7.) They may 
be quite flat and may look forward and 
backward instead of facing in two diree- 
llons, or one may be flat and the other 
crescentie. The flat articulation gives 
stability in only one plane, allows 
reater motion, and is less well adapted 
» resist strain than is the normal cres- 
tie process. An asymmetrical varia 
on is essentially a poor mechanical! 
rrangement and likely to e@ive out 


ider the influence of heavy work. 


| 


ther variations frequently seen, which 


av also have an influence on back 


rain. are those due to developmental 


cfeets. These inelude incomplete clo 














hic. 5—Lumbar spine. Mixed type. The upper 
four lumbar vertebrae are of the slender type 
With small transverse processes, while the fifth 
lumbar is distinctly broad with large transverse 
processes, one of which articulates with the side 
of the ilium and the top of the sacrum. What 
appears to be the first lumbar is really the last 
dorsal, there being an articulation for the costal 
element visible at X. 


sure of the spinal arches, or spina 
bifida occulta, usually involving the last 
lumbar and upper sacral vertebrae 
(Fig. 8), imperfect development of the 
hody of the fifth lumbar, and twisting 
of the spinous processes from excessive 
crowding together during the formative 
period ot life. 

Diagnosis, The differentiation of the 
various types of back strain is always 
diffieult and Call only he made after 
elimination of all other types of hone 
and joint pathology, such as tubereu 
losis, syphilis, arthritis, and neoplasm, 


A complete investigation ot the pa 
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tient’s history and a thorough examina- 
tion with the body uncovered are essen- 
tial. 


examination 


The chief points to be noted on 
the 
and body contour, the position of the 


are veneral attitude 


spine when standing, presence or ab- 
sence of listing, restricted and painful 
movements of the spine and hips, limi- 
the hip with the 
the 


spinae muscles, and points of tender- 


tation ot flexion of 


knee extended, spasm = ot ereetor 
hess Ol pressure over the pelvie joints 
Or spine. The leneth of the lees should 


be compared by accurate measure- 
ments, as should also the eircumterence 
of the thighs and lees. Nerve funetion 
should be carefully determined by test- 
ine the reflexes, cutaneous sensibility, 


and voluntary muscle power. Last, but 


hy no means least. the examination 
should inelude reetal examination, ab- 
dominal palpation, urinalysis, and 


blood-pressure readings, in order to 


eliminate extraspinal causes of back 
pain. 

Roentgenographic examination is of 
distinct help not only in eliminating 
other bone and joint lesions but because 
of the information which may be gained 
as to the general structure of the spine 
and the presence or absence of anatomic 
variations. The effect of strain is often 
seen in the ealeification of ligaments, 
especially the iliolumbar, or in the de- 
velopment of small hypertrophie spurs 
about the affected joints, er in bursal 
thickenings between the transverse pro- 
cesses of the fifth lumbar vertebra and 
the of the The 


should include stereoscopic Views ot the 


top sacrum. plates 


lumbosaeral and saero-iliae regions, 


and anteroposterior and lateral views 
of the lumbar and low dorsal spine. 
The lesions to be differentiated under 
the general headine of back strain are: 
traumatic strain; general 


acute pos- 
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tural strain; dorsolumbar strain; lum- 
bosaeral strain; sacro-iliae strain: and 
The 


classification is purely clinieal, without 


combined pelvic joint strain. 
reference to the exact anatomical lesion, 
but is distinctly helpful. 

Acute Strain.—This | le- 
sion represents a rupture of ligamen- 
the 


The eon 


Traumatic 


tous or museular fibers with all 
phenomena of acute injury. 
nection between trauma or violent effort 


and the sudden development of symp- 





toms is always definite. There is acute 
pain, localized over the site of the le 
sion, Which is increased by any move 

The body is held 
the 


muscles is great, and all movements of 


ment of the spine. 


rigidly, spasm of erector spinae 


the spine are resisted. A point of great 


> Se 














hig. 6—Lumbar spine. 
on the right side forms a 
the sacrum and the ilium. The opposite side is 
not equally well supported and has tilted down- 
ward with the production of scoliosis. 


The transverse process 
true articulation with 
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Itc. 7.—Variation in shape of articular pro- 
cesses of sacrum. Roentgenograms of specimens. 
1) Normal processes; both crescentic. (2) Asym- 
etrical variation: left process crescentic, right 
lat. (3) Symmetrical variation; both processes 
lat. (4) Asymmetrical variation; both processes 
mall but one on right particularly undeveloped. 


tenderness to pressure may usually be 
demonstrated over the seat of injury. 
rom its location and from the analysis 
of the spinal movements which are most 
ainful a fair idea of the structures in- 
olved may he obtained. 
General Postural Strain.—In_ this 
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case the condition is one of general mus- 
cular fatigue and ligamentous. strain 
and is not confined to any one _ joint. 
The complaint is of dull aching in the 
shoulders and low back, usually not 
present in the morning hours but com 
ing on gradually as the patient becomes 
tired, and releved by Iying down. 
The patient is of the slender, asthenie 
type, and investigation of his social and 
occupational status usually shows that 
he lives under conditions of poor hy- 
eiene and is employed in some type of 
work which is particularly fatiguing or 
which favors the adoption of faulty pos- 
tural attitudes. 
mvolvement or 


There ts usually no 


nerve referred pain. 
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lic. 8.—Congenital defect. Spina bifida occulta. 
Imperfect closure of spinal arch of first sacral 
segment. 
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Hxamination shows poor body mechan- 
ies and bad posture. There is no limi- 
tation of the movements of the spine or 
hips, and muscle spasm is absent. There 
may be points of tenderness to pressure 
between the spinous processes in the 
lumbar region. 
Dorsolumbar Strain.—tIn this condi- 
tion the pain is loealized at the dorso- 
lumbar junction. There may be only a 
there eXx- 


acerbations with acute knife-like pain 


dull steady pain or may be 


on one side and evidenee of nerve in- 
volvement with pain radiating forward 
to the chest alone the course of the in- 
Qn examination there 


tereostal nerve. 


is found the usual sagging of the spine 
11) the erect position. Spinal motions 
are usually moderately limited in the 
affected region but de- 
crease in the total ot motion, 
owing to an increase in the movements 
of the 


rigid seement. 


Without much 


rahee 
vertebrae above and below the 
On palpation, spasm of 
the erector spinae muscles can be dem- 
onstrated, and there is marked tender- 
ness, on pressure, high in the costo- 
vertebral angle. 

Lumbosacral Strain—The pain may 
be dull or acute and is sometimes loeal- 
ized in an indefinite way over the lower 
spine and hip, affecting chiefly one side, 
or in other cases is reterred definitely 
to the lumbosacral angle. The pain is 
usually asymmetrical, and sciatica is a 
frequent symptom. 

Among the various tvpes of cases of 
lumbosacral strain, one in particular de- 
special mention. ‘This is the 


Sy \ ies 


with heavy, 


STO Person 
order to accommodate the 


abdomen. In 


; : 
rront, the spine 1s 


erensed. Wele'hil 1}} 
baekward at the lumbo 
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pression of the fourth and fifth lumbar 
roots, and sciatic pain. 

Hxamination shows long standing bad 
posture. Spinal movements are usually 
fairly free but on lateral bending the 
participation of the lower lumbar verte- 
brae in the movement is often greater 
For- 


ward bending is often limited by spasm 


in one direction than in the other. 


of the hamstring muscles, limiting the 
On 
palpation there is usually loeal tender- 


flexion of the pelvis on the hips. 


ness, on deep pressure, in the lumbo- 
sacral angle or further out at the attaeh- 
ment of the iliolumbar ligaments to the 
ihae crests. The hip motions are free 
but flexion of the hip with the knee ex- 
tended is usually limited on the affected 
Caretul nerve examination 


side May 


show disturbances of cutaneous sens!- 
bilitv, muscular weakness, and atrophy. 
Sacro-lliac Strain.—The typieal pa 


tient is usually a young or middle-aged 


woman, who has had one or several 
children. The pain is often first noticed 
during pregnancy when the normal! 


physiological relaxation of the sacro- 
iliac ligaments occurs. Following preg- 
nancy the pain persists and consists of 
a dull ache through the low back, radi- 
ating to the hips and legs. Frequently 
the pain is noticed as much when in bed 
as when standing, and it is generally 
relieved by anything tightly encircling 
the pelvis. The patient is usually of 
the slender visceroptotic type, with re 
laxed abdominal wall and generally with 
The lateral! 


nts of the spime are normal, but 


poor body mechanies. 


move) 


| and baekward bending’ ar 


Ory 


iiutul or limited. Extreme ab 


Cc. OS 


and external rotation of the 


CLUICLI 
often painful, and there is 
limitation of the straight leg 
There is marked tenderness, 
over the posterior sacro 
and this 


hips abe 
marked 
raising. 
(7) Pressure, 


QOMNe side, 


bac mvaments on 
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may extend out into the gluteal region. 
There may also be tenderness on pres- 
Lateral 
compression of the crests of the ilium 
may be painful, and if the individual is 
thin, tenderness over the anterior sur- 
face of the sacro-iliae joint may be 
elicited by pressure through the ab- 


sure at the symphysis pubis. 


domen. 

Combined Pelvic Joint Strain (Sea- 
atic Scoliosis). — Differentiation —be- 
tween strain of the lumbosacral and 
sacro-iliae regions is always difficult. 
in the more acute and more severe con- 
ditions the distinction is unnecessary 
because it is probable that they coexist, 
Sciatic 


represents such a 


one resulting in the other. 
scoliosis probably 
condition. It usually begs quite sud- 
denly with severe pain in the low back, 
and is followed by the appearance of 
the characteristic sciatica. The pain is 
asvmmetrical and so severe that the 
After 


a variable period of time the back pain 


patient usually takes to his bed. 


subsides but the sciatic pain persists 
and continues to be acute. 

Qn examination the spine is seen to 
be listed to one side, the angulation be- 
ceinning at the lumbosacral region, and 
one hip is more prominent than the 
other. <All movements of the lower 
lumbar spine are limited and, if seen in 
ihe aeute stage of the strain, are pain- 

i. Abduetion and external rotation 

the hip increase the pain. There is 
reat limitation of the straight lee rais- 
ve, so that on the affected side the heel 
in be lifted only a few inches from the 
ed. On the unaffected side there is 
ilar but less marked limitation. Ele- 
tion of the lee on the unaffected side 


ses pain on the opposite and affected 
Foor STRAIN 


Anatomical Considi rations. Before 


considering the problem of foot strain, 
the arrangement of the skeleton of the 
foot should be reealled. The astragalus 
receives no direct muscular insertions 
of its own. Its motion is purely pas- 
sive, being the resultant of the motion 
of the bones surrounding it. It is inter- 
between the tibia and _ fibula 
above, and the os ealeis below, with each 


of which it articulates. 


posed 


In front it artic- 
ulates with the scaphoid and, by way of 
this, with the euneiforms and the three 
inner metatarsals. The os caleis has on 
its superior surface two articular facets 
which support the astragalus, and it 
articulates anteriorly with the cuboid 
and, by way of this, with the two outer 
metatarsals of the foot. 

The motions of the foot are dors 
flexion and plantar flexion, supination 
and pronation, and adduction and ab- 


duetion. Dorsifiexion and 


plantar 
flexion occur at the astragalotibial joint 
where, on account of the mortise-like 
action of the malleoli, no lateral motion 
is permitted. Supination and prona 
tion, or inversion and eversion of the 
foot, take place almost altogether at the 
articulation between the os ealeis and 
the astragalus, and are accomplished by 
an oblique rotation of the os calcis. 
Adduction and abduction are purely 
lateral motions of the forefoot, and 
occur chiefly in the anterior tarsal 


Normally 


scarcely exist and are demonstrable 


joints. these movements 
only as a sense of elasticity in the fore 
foot. 

The foot is to be considered as an 
organ highly specialized for the pur 
pose of bearing weight. Its general 
arrangement 11) arches contorms to the 
hest mechanical principles of spring 
suspension. The longitudinal areh di 
vides the weight between the heel and 


forefoot, while the anterior arch, by 


distributing the weloht to the outer and 
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inner borders of the foot, gives practi- 
cally a three point support... Normally 
most of the weight is transmitted to 
the heel and head of the first metatarsal, 
the. outer border of the foot serving as 
the stabilizing arm of the tripod to pre- 
vent it from eapsizing. 

The arches do not, however, possess 
any inherent strength from the arrange- 
ment of the bones. The real support 1s 
derived from the muscles, both intrinsie 
and extrinsic, as may be demonstrated 
by the fact that the arch may be raised 
or lowered at will. 

The action of the intrinsic muscles 1s 
like that of a bow string. They span 
the and draw the anterior and 
posterior pillars toward other. 
The action of the extrinsic muscles is 
more definitely supportive. The tibialis 
anticus exerts a direct elevating pull on 
the apex of the arch. The tibialis posti- 
behind the 
malleolus and is inserted into the sea- 


areh 
each 


cus passes down internal 


phoid, and then spreads out across the 
The 


peroneus longus has almost the same 


foot, tendine to sline the arch. 


funetion. but in a reversed direction, 
passing across the bottom of the foot 
the 


to the internal euneiform and first me- 


from outside and being attached 
tatarsal bones. The flexor longus hallu- 
cis is another strong muscle with direct 
supportive function. As it extends for- 
ward to the ereat toe from behind the 
malleolus, it passes directly 
the tall, 
serves as a pulley to change the direc. 
With the great toe 


fixed as in weieht bearing, contraction 


internal 


beneath sustentaculum which 


tion of the tendon. 
of this musele elevates the sustentaecu 


The other 


muscles of the foot have also a suppor- 


lum and supports the arch. 


tive function but are relatively of less 


importance. (See Fig. 9.) 

Khiology of Foot Straiv.—As_ has 
heen pointed C11] 1\ ()seood and Brown, 
none of the museles of the foot has a 
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simple action. While their function 


may be supportive when the foot is 
supinated, the action may be distineth 
when the pronated. 
Supination raises the areh, while pro. 
nation tends to flatten it. 


reversed foot is 
In a general 
way, therefore, the supinating muscles 
may be regarded as the benevolent o1 
supportive group, and the pronators as 
the malevolent or destructive group. 
Preservation of normal balance is 
dependent upon the supinating muscles 


Foot 


bemg stronger than the  pronatine 
group. When the strength of these 


muscles is measured, the normal ratio 
is found to be as 5:4, in favor of the 
supinators. In weak feet the balance 
is even, and in conditions of foot strain 
the ratio is usually reversed. 

The height of the arch has, however. 
no special significance in relation to 
foot straim, as it varies normally with 

















ic. 9.—Mesial aspect of foot showing arrange 
ment of tendons. Note the course of the flexor 
longus hallucis. F.L.H.=flexor longus hallucis: 
I.4D.=flexor longus digitorum: T.P.=tibialis 
posticus; As.=astragalus; T.A.=tibialis anticus: 
M.1.ti.=extensor longus hallucis: EJ. D. ex. 
tensor longus digitorum; A.H.=adductor hallucis. 


ditferent 


The 


slender type of body is usually assoc! 


tvpes of individuals. 
ated with a slender, hiegh-arehed foot, 
while with the heavy type of body the 
arch is normally low and the foot broad. 
In the former a slight degree of stran 
may prove excecdinely paintul, whereas 
in the latter the foot may be perfectly) 


strong with normal muscle balanee and 
vet the arch may be so low as _ barel 
to escape contact with the ground. 
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Nevertheless, relaxation of the foot 
with flattening of the arch is commonly 
When the 


normal muscular support weakens, the 


associated with foot strain. 


strain falls on the ligaments, but these 


heing plastic structures stretch, and 


deformity follows. The foot pronates 


The 


the astragalus pitches down- 


and the os ealeis rotates outward. 
head of 
ward and inward, exertine a_ direct 
thrust on the caleaneoseaphoid ligament 
and forming an abnormal prominence. 
\t first the deformity may be correct- 
ible, but with time the ligaments become 
tightened in their new position and 


The 


forepart of the foot is abducted, owing 


actual bony changes may occur. 


to the pushing downward and forward 
of the The 
inner border of the foot, instead of re- 


head of the astragalus. 


maining straight, becomes convex, mo- 
tion is limited, and correction of the 
deformity becomes impossible. 
Although it is possible anatomically 
to differentiate between the anterior 
and the longitudinal arches, from the 
physiological standpoint such distine- 
tion is purely artificial. They are so 
closely interrelated in the function of 
weight bearing that relaxation in one 
is certain to be associated with weaken- 
ing of the other. From the clinical 
standpoint, however, this distinction is 
helpful as symptoms may appear more 
prominently in one than in the other. 
The causes of foot strain as usually 


eiven are multitudinous and inelude 
such thines as sudden increase in body 
weight, change from a sitting to a stand- 
ing oecupation, or conditions of a gen- 
eral nature, such as long illness, gen- 
ral debility, inactivity, and all other 
actors which may result either in over- 
© and fatigue of the muscles, or in 
eakening of the muscles and loss of 
rmal tone. Of far greater impor- 


nee, however, are the effects of im- 
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proper shoeing and faulty use of the 
body. 

Improper shoes may lead to foot 
strain in several different wavs. Point. 
ed shoes crowd the toes and disturb the 
balance of the arch. Hieh 
heels transfer the entire thrust of the 
body weight to the forefoot and lead to 
relaxation of the 


anterior 


anterior areh and 


weakening of the general supportive 


mechanism. Most shoes are too short 
for the feet they contain, and in weight 
bearing the normal spring of the longii- 
tudinal 


areh The foot 


must expand in some mamner and, since 


is prevented. 


the toe cap prevents expansion from 
taking place in the forward direction, 
it occurs transversely with flattening 
and broadening of the anterior arch. 
This interferes with the proper fune- 
tioning of the foot, weakening it to such 
an extent that strain 


may Sooner or 


later oceur. 

Faulty use of the body weakens the 
foot by neglect of the normal weight- 
The foot is de- 
signed for use when the body is in the 
erect posture. In this position the 
weight of the body is transmitted to 
the apex of the arch with a perpendicu- 
lar thrust which permits its even dis- 
tribution between the heel and the fore- 
foot. 
normal museular tone and the work is 


bearing mechanism. 


Balance is easily maintained by 


evenly divided among the various mus- 
faulty posture, 
The 


weight falls more heavily on the heels, 


eles. In positions of 


however, this is not the 


case. 
and certain of the muscles are relaxed 
while others carry more than their fair 
share of the load. The 
muscles become fatigued and lose their 
tone, while those which are not suffi- 
ciently used atrophy. The inevitable 
result is weakening of the foot, distur- 
bance of muscle balance, and ultimate 
strain. 
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Faulty gait is included under the 
same general heading. The primitive 
ait is one in which the foot is pointed 
directly forward. In this position, not 
only are the extrinsic and intrinsic mus- 
cles of the foot utilized to the best .ad- 
vantage but considerable additional sup- 
port is obtained from the short external 
rotating muscles of the hip which, when 
the foot is fixed on the ground, as in 
weight bearing, exert a distinet supinat- 
ine effect. It is a matter of common 
observation that the usual gait of most 
people is one with the toes pointing out- 
ward. In this position no support is 
derived from the hip muscles, and as 
the foot is used it is habitually pro- 
nated, 

Diaguosis.—In the differentiation of 
various conditions affecting the feet, it 
is as necessary to obtain a caretul his- 
tory as in any more general complaint. 
Special inquiry should be directed to- 
ward the various causes which have 
already been mentioned. The examina- 
tion should inelude inspection in the 
standing and walking positions, with 
especial reference to posture, general 
museulature, and gait. Presence or ab- 
senee of pronation should be noted, and 
the posterior aspect of the heels ob- 
served for outward rotation of the os 
ealcis. Abduction of the foretoot, 
broadening of the anterior arch, and 
hallux valeus may be readily perceived. 
The presence or absenee of eonvestion, 
swelling, abnormally free perspiration, 
ete., are also important. Corns denote 
hoot Pressure, and seareh should be 
made on the plantar surface for callosi 
ties, the sign of abnormal weight bear 
ine’. The shoes should also be examined 
to see whether their lines are good or 
bad. Bulging of the anterior portion 


usually indieates had fittine’. while the 


presence of worn-over edges at the heels 


gives an indication of the usual tread. 

Examination of the feet should in. 
clude a careful search for points of ten- 
derness, with especial reference to the 
attachments of the caleaneoscaphoid 
and plantar ligaments and the under 
surfaces of the metatarsal heads. Al! 
motions of the foot, ineluding dorsi- 
flexion and plantar flexion, supination 
and pronation, adduction and abduc- 
tion, and motions of the toes, should be 
tested. Painful or limited movements 
should be analyzed from the standpoint 
of the joint involved and of the strue 
tures surrounding that joint. 

Considerable help may be obtained 
by determining the strength ratio of the 
supinating and the pronating muscle 
eroups. This may be readily measured 
by a spring balance, one end_ being 
fastened to the forefoot and the other 
to a flat wooden support on which the 
heel rests. Durine the test the knee 
should be supported by the hands to 
prevent rotation of the femur and use 
of the hip muscles. (See Fig. 10.) 

The various types of foot strain to be 
differentiated are the following: 

l. Acute foot strain. 


2. Metatarsaleia. 
3. Chronie foot strain. 


a. Chronic strain with = onl 
slight pronation. 

b. Chronie strain with pronation 
but no rigidity. 

c. Rigid flat foot. 


Acute Foot Strain- This eondition 
occurs either as the result of trauma 01 
as an acute giving way of the support 
ine structures of the foot from excessi\ 
use or unaccustomed activity. It ma 
develop suddenly or may follow. pr‘ 
dromal symptoms which have been di 
regarded. 

The chief symptom is severe pai 
localized over the mesial and posteri 
plantar aspects of the feet, and radia 











3 
# 








WILSON — BACK AND FOOT STRAIN 119 


ing up the legs to the knees. The pain 
is constant but is much increased by 
weight bearing. Walking is difficult and 
limping occurs. 

Examination shows little or no pro- 
nation, and the feet may appear quite 
normal save for moderate congestion. 
There is no restriction of motion but 
supination and pronation may be slight- 
ly painful. There is marked tenderness 
on pressure over a rather large area 
under the forward portion of the os 
caleis extending to the mesial surface, 
and this tenderness may be accompan- 
ied by slight swelling. 

Metatarsalgia.—This condition is due 
to relaxation of the anterior arch with 
strain of the supporting ligaments and 
painful pressure on bones which nor- 
mally should not bear weight. The 
complaint is always of pain under the 
ball of the foot. 
forefoot is found to be flattened trans- 


Qn examination the 


versely and broadened. The toes appear 

















MiG, 10.—Determination of relative strength of 
ipinating and pronating muscles. Measuring the 
‘rength of the supinators. 


crowded together, and the great toe 


deviates outward instead of pointing 


iraight ahead. Callosities can usually 
© found on the plantar surface under 
ie middle of the transverse arch, and 
ressure on the heads of the second, 
ird, and fourth metatarsals from the 
altar surface is painful. 

‘“Morton’s toe’? is a special form of 


metatarsalgia. The complaint is classi- 
eal and consists of intermittent attacks 
of severe pain localized at the base of 
the fourth toe. The attacks come on 
without assignable cause, usually while 
the person is walking along the street, 
and the pain is so severe that the shoe 
must be removed immediately and the 
toe manipulated in order to obtain re- 
lief. The cause has never been com- 
pletely established, but the condition is 
always associated with relaxation of 
the anterior arch, and in certain posi- 
tions it is probable that a digital branch 
of the plantar nerve is compressed be- 
tween the adjacent metatarsals. 

Chronic Foot Strain.—The symptoms 
are subacute and appear gradually. 
There is at first a feeling of excessive 
fatigue in the feet and inability to stand 
without constantly shifting the weight 
first to one foot and then to the other. 
Gradually the feet become definitely 
painful, the pain being noticed chiefly 
during the day when one is standing or 
walking, or in the evening following a 
day of severe exertion. ‘The pain is 
distributed rather indefinitely to the 
feet and legs. On examination different 
degrees of the condition may be differ- 
entiated. 

a. In the first stage, there is only 
slight pronation and all movements may 
be performed without pain or limita- 
tion. The only positive signs are alter- 
ation of the normal muscle balance, re- 
vealed by measurement with the spring 
balance, and slight tenderness on pres- 
sure under the caleaneoseaphoid liga- 
ment. 

b. In the second stage, there is well- 
marked pronation of the feet but no 
limitation of motion. 

c. In the third stage, there is not only 
marked pronation, but definite limita- 
tion of movement as well. The feet 
May be almost rigid, owing’ to the eon- 
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traction of ligaments and muscles. or 
there May be true ankvlosis resulting’ 
from an arthritis. In other eases the 
limitation may apply only to certain 
movements, the others remainine’ free. 
In this case the rigidity is due to muscle 
spasm mvolving either the peroneal or 
eastrocnemius muscle groups. The lat- 
ter oeeurs quite frequently in persons 
accustomed to wearine hieh heels, and 
is of itself an important factor im the 


production of toot strain. 


Back AND Foor Srratin CONSIDERED 


JOINTLY 


Hrom what has been said under the 
separate eonsideration of back and boot 
strain, it has been seen that faulty body 
mechanies is the essential factor in the 


production oft both. In the former, the 


mechaniert derangement is one ot Pos 


ture; in the latter, it is not only a ques 
tion of POSTUTLe but in addition one ot 
vait and interference with toot tunetion 
I\ lnproper shoes, 

It is evident, therefore, that the two 


Whether 


the symptoms first appear in the spine 


conditions are closely related, 
or in the feet, depends ehefly upon 
where the greatest strain falls and also 
upon the individual’s pomt of least re 
sistance, The two conditions may he 
present at the same time, and it is often 
diffeult to determine whether the case 
is primarily one of back straim or foot 
strain. The practical import of this is 
that Im some instances foot svmptoms 
may be secondary to back strain, while 
in others a complaint of backache may 
be relieved by treatment of the feet. 
The fundamental law of body mechan 
ICS IS {hie ra line dropped through the 
eenter of gravity must fall within the 
base of support. This is essential to the 


upright position. 


lf any portion of the 


skeleton ties in tront ot the eenter of 


INDUSTRIAL HYGIENE 


gravity, it must be counterpoised by 

compensatory projection behind the lin 
to keep the center of gravitv over th, 
base of support as represented by th 


feet. In the normal erect posture wit 


the head back, chest up, abdomen in, and 


the spinal curves relatively flat, a li 
dropped trom the atloido-oeeipital joint 
the highest joint in the body, should ta 
perpendicularly through the astragal 
scaphoid articulation, the apex of thi 
longitudinal arch. 
the body is in the position of ereatest 
stability. 

When this position is altered by sag 


eing of the body at any point, compen 


sation 1s obtained by a corresponding 


change at some other point. The skel 


ton possesses immense resourees fo) 


compensation in this way, and thus 


faulty body mechanics may be sup 


ported for a long time without actual 


damage. The more the reserve com 
pensatory power is diminished, how 
ever, the 
symptoms of strain. 
and seems to he dependent upon the 
skeleton structure, and it is in this econ 
nection that variations in 
structure seem so important. 


PREVENTION 


or the last few vears at several uni 
versities all the members of the enter 
ing classes have been systematically e 
amined and an attempt made to grou 
them according to whether their bod 
mechanies were (A) very 200d : (B 
e~jod: (C) poor; or (])) very pool 
(See Fig. 11.) 


(‘ and D have been selected for trea’ 


Those falling in grow 


ment by corrective exercises and demo? 
stration ot the proper WSe oft the hod 


It has been found surprisingly easy, 


cl lare’e number ot these Cases, TO Corre 


When this oceurs. 


nearer the appearance ot 
The ability. to 


compensate varies with each individual 


anatomic 
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ad habits of many years’ standing, so 
hat individuals have been’ brought 
rom group D to C or even to B. 
Prevention of back and foot strain 
ymong industrial workers resolves itself 
nto the imtroduction of a similar pro- 
cedure. Certainly much ean be said in 
avor of such a plan, and the advan- 
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lig. 11.—Tracings made during examination of 
00 Tlarvard Freshmen. 


Group A.—T.59%. Good mechanical use of the 
uman body: (1) head straight above chest, hips 
ud feet; (2) chest up and forward; (3) abdomen 

lat; (4) back, usual curves not exazverated. 
Group B—-12.5%9%. Fairly good mechanical use 
the human body. Note changes from Group A: 
(‘l) head too far forward; (2) chest not so well 
ip or forward; (3) abdomen, very little change; 
') back, very little change. 


(phi 


p C.—d5%. Bad mechanical use of the 

min body. Note changes from Group A: (1) 
d forward of chest: (2) chest flat: (8) abdo- 
nh relaxed and forward: (4) back curves exag 
ted, 


‘Ou 


Wp D—25%. Very bad mechanical use of 

uman body, Note changes from Group A: 
head still farther forward: (2) chest. stil! 
er and farther baek: (3) abdomen completely 
ed—"slouchy’: (4) back. all eurves exag 
ed to the extreme. 


ves in the way of better general 
alth, increased efficiency, and de- 
ased disability would probably more 
i offset any objections which might 
raised. It should at least be possible 


to make a beginning by application of 
the procedure to all new employees. An 
element of compulsion is advantageous 
and should consist of plaeing individu- 
als with poor body mechantes on proba 
tion for a certain period, holding regen 
lar employment and. tull pay as the 
prizes to reward ea0od work and corree- 


tion of faulty staties. 
TREATMENT 


Treatment of the various lesions that 
have been outlined is again fundamen- 
(ally a matter of correcting faulty body 
‘nechanies. The conditions here are 
different, however, because we are deal- 
‘ne with Heaments that are already 
strained and muscles that are fatigued. 
The immediate institution of corrective 

xereises is no more logieal than whip 
ping a tired horse to make him trot. 

The first and immediate requirement 
's rest. Complete rest of the affeeted 
structure can only be obtained by re. 
cumbeney in bed with the removal of 
eravity as a deforming influence. This 
is necessary in the severe cases and 
advantageous even in the mild eases, in 


When com 


plete reeumbeney is inadvisable or un 


that it hastens recovery. 


necessary, the injured structures should 
he rested by the application of some 
type of brace which removes the strain 
and secures relaxation of the ligaments. 

In the case of back strain this re 
quirement is met by the application of a 
simple type of brace which spalis the 
exagveerated lumbar curve against which 
the lower spine lay he flattened by 
means ot oa helt encireling the pelvis 
and exerting’ an upward lift on the ab 
(Mies. 12 and 15.) 


eation of a tight adhesive 


domen. The appl- 
strapping 
ACTOSS the hack ot the pelvis elVeS re- 
lief in certain cases, particularly those 


with saero-iliae strain. ln cases” of 
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acute traumatic sprain the strapping 
should extend well above the pelvis and 
be placed in such a manner as to limit 
the function of the injured muscles 
or ligaments. Frequent rest periods 
through the day, even though of short 
duration, are important. Hot fomenta- 
tions applied along the length of the 
spine twice a day are helpful in produce- 














hic. 12.—Short back brace used in case of back 
strain. 


ing’ local ceongestion and = stimulating 


repair. 

In the ease of foot strain one of the 
first steps should be the replacement ot 
improper footwear by shoes of good 
line and ample size. Rest and relaxa- 


tion of the strained structures may be 


obtained by different types of braces 
or dressings. The longitudinal are; 
may be padded with felt and retained 
by a stirrup strapping of adhesive 
which holds the foot well supinated. 
(Fig. 14.) The anterior arch may he 


similarly supported by an encircling 


band of adhesive with felt pads placed 
beneath the metatarsals. More perma. 














hic. 13.—Lateral view of back brace. 


nent support may be obtained by the 
use of Thomas’ heels, the inner border 


being raised 14 ineh and extended fo) 
ward % to % ineh. (See Fig. 1: 
Painful pressure on the metatars 
heads may be relieved by nailing a st! 
of leather 1 inch wide and 14 inch tli 
obliquely across the sole 1ust behind 1 
tender area. This is illustrated 


Mioure 16. 














A a 





‘pany 
nha =e 














WILSON — BACK AND FOOT STRAIN 123 





Ic. 14.—Adhesive strapping for foot strain. 
Foot strapped in inversion. 


In mild cases sufficient support may 
be obtained for the longitudinal arch 
by the use of a figure 8 leather ankle 
strap, or for the anterior arch by a 
laced leather foot cuff. (See Figs. 17 
and 18.) The use of foot plates is more 
dificult and in only a small percentage 
of the cases are they necessary. Stock 
plates of different sizes, types of which 
are shown in Figure 19, may be kept on 
hand or plaster impressions of the feet 
may be taken from which special sup- 
ports can be made. Alternating hot 
and cold contrast baths are helpful in 











hic. 15.—Thomas’ heels. Inner border raised 
inch and extended forward ™% inch. 

















Fic. 16.—Metatarsal bar 4 inch thick extending 
across sole just behind the heads of the meta- 
tarsals. 


improving the circulation, and the feet 
should be kept elevated as much as 
possible. 

In both the back and foot cases after 
a sufficient period of rest, as shown by 
the subsidence of the painful symptoms, 
corrective postural training should be 
begun. Not only should the essentials 
of good posture be demonstrated but 
the patient should be shown in a mirror 
in what respects his own body mechanics 
are bad. He must be taught how to 
flatten the spine and pull himself 
erect. The abdominal muscles must be 


strengthened and he must learn to ro- 











ic. 17.—F igure 8 ankle straps for support of 
weak feet. 
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tate the pelvis, in order to decrease its 
inelination, and to hold the chest ele- 


vated and breathe with the diaphragm. 
In cases of foot strain, in addition to 

















I’'ia. 1S8.—Anterior arch cuffs for relief of meta- 
taursalgia. 


postural training, emphasis should be 
placed on the correction of improper 
cvait by toeing straight ahead or slightly 
inward, thus using the extrinsic leg 
muscles to support the arches. Special 
exercises, such as picking up marbles 
with the toes, are helpful in strengthen- 





ine the supinator muscles and_ toe 
fiexors. 

Last to be eonsidered are the cases 
of rigid flatfoot. The problem here is 




















ic. 19.—Different types of arch supports re 
quired for extreme cases. 


to restore flexibility. The contracted 
tendo achillis may be stretched out by 
proper exercises. Peroneal spasm may 
require manipulation or open operation. 
Ankylosed feet require open operation 
with simple osteotomy or removal of a 
wedge of bone to restore the normal 
lines of weight bearing. 
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OCCUPATIONAL SICKNESS: A 


REVIEW" 


Ki. A. RusuHer, F.I.A. 


Investigator for the Industrial Fatigue Research Board, London 


INTRODUCTION 


HIKE increasing interest taken in the 
study of such questions as hours 
of labor, rest pauses, ventilation, and 
lighting, has compelled more and more 
recognition of the fact that unhygienie 
conditions in factory or workshop must 
sooner or later result in reduced vitali- 
ty, which in its turn produces lessened 
output with consequent financial loss 
to both employer and employed. Con- 
versely, it may be said that where re- 
duced vitality is found to exist it is 
caused by some unhygienic condition. 
Thus, reduced vitality becomes a finger 
post pointing the direction to further 
research. 

Hence some attempt should be made 
to obtain a measure of it in various 
In England and Wales the 
Registrar General’s Occupational Mor- 
tality Returns are generally used for 
For instance in 1910 to 
1912 (the last available data), while 
the comparative mortality among males 
for the whole country, from all causes, 
was 790, that among stone-getters and 
masons was 1,427, among cutlers and 
scissor-makers 1,285, among potters 
and earthenware-makers 1,196. The 
reduced vitality shown in these three 
industries is due mainly to unhygienic 
conditions conducing to the inhalation 
of dust and producing a special form 
of phthisis. 

As is well known, several causes 
combine to make these official mortali- 

returns unsatisfactory. 


industries. 


this purpose. 


They are 
oa 


‘Received for publication Jan. 28, 1922. 


published only at intervals of ten years. 
They refer only to the occupation in 
which a man is believed to have been 
engaged at the time of death. Reduced 
vitality may not always lead directly 
to death, and impairment of health not 
infrequently leads to change of oceu- 
pation; with the result that the death 
is credited to the secondary occupation 
and not to that which has actually pro- 
duced it. Moreover, the effect of any 
change in industrial conditions takes 
long to show itself in mortality, while 
the conditions of an industry may 
themselves be undergoing rapid change, 
as in the case of the boot and shoe 
trade—a trade which has been com- 
pletely revolutionized within the last 
quarter of a century. 

Sickness affords a more satisfactory 
measure. It not only makes its effect 
felt much more quickly, but generally 
occurs while the victim is at his oceu- 
pation, to which he usually returns 
again when sufficiently recovered. 


Previous INVESTIGATIONS 

American.—The value of investiga- 
tions into the occupational incidence of 
sickness 1s being more and more real- 
ized both in Great Britain, and on the 
Continent, and in the United States. In 
the United States two interesting at- 
tempts have been made recently to ob- 
tain information as to occupational sick- 
ness. 


1. Between 1915 and 1920 the Met- 


ropolitan Life Insurance Company of 


New York published ten treatises on 
the subject, of which the last, under 
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INDUSTRIAL 


HYGIEN Is 


for the 


in the 


first half of 
nature of a 


1920, and. bein 
first 
somewhat fragmentary. 


— 


'¢ 


attempt, : 
They 


sickness 


sho, 


the number of cases of CATS 
ing inability to work for one week or 
longer in each month of onset, and giv 
the cause. No information is given a 
neither are 
ated, but it is 


stitute 


to ave, the sexes different; 
stated that 


“ negloible proportion A. di 


’ ! 
bemMmmalies Coy 


turbine tactor was the oecurrence of 


the three 


tota! 


epidemic influenza in first 





months. accounting for 


CASES in January and 


one-third in March. No attempt 
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comparison in this country is the Man. 
chester Unity, 1898-1897 (6), and this 
does not analyze sickness into causes 
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the title of ‘‘Some Recent Morbidity 
Statistics’? (1), was published in 1919, 
and summarized the results obtained 
in the others. The regions selected 
were Rochester, N. Y., North Carolina, 
Boston, Mass., Chelsea (N. Y. City), 
Pittsburgh, Pa., West Virginia, and 
Kansas City. The surveys were made 
during 1915, 1916, and 1917 by the 
agents of the company when going 
their rounds of weekly collections, and 
were generally spread over a fortnight, 
different regions being dealt with at 
different times of the year. The par- 
ticulars included statements as to the 
number of persons visited, age. sex, 
whether in good health or sick, and, in 
the latter case, the cause of sickness, 
its duration, and whether it was _ suffi- 
ciently severe to incapacitate for work. 
The figures are interesting as they 
bring out the fact that the main causes 
of illness were in all localities the same 

viz., external violence, rheumatism, 
influenza and other epidemic diseases. 
No mention was made of aleoholism or 
venereal diseases, but these were doubt- 
less concealed under some more obvi- 
ous ailments. Information as to oeeu- 
pation was, however, very seanty, so 
that the results give very little more 
than the sickness prevailing in the par- 
ticular region at the actual moment that 
the inquiries were made, and do not 
throw light upon its occupational incei- 
dence. 

2. In Deeember, 1920, the Statisti- 
eal Office of the United States Publie 
llealth Service (2) gave the first re- 
sults of an attempt to ‘‘colleet, tabn- 
late and publish information coneern- 
ine the prevalence of diseases among 
the wage-earning population.’’ The 
fieures were supplied by ‘‘sick-benefit 
associations of the employees of cer- 
tain plants, which are cooperating with 


the Publie Health Service.’’ They are 


for the first half of 1920, and, being 
in the nature of a first attempt, are 
somewhat fragmentary. They show 
the number of eases of sickness caus- 
ing inability to work for one week or 
longer in each month of onset, and give 
the cause. No information is given as 
to age, neither are the sexes differenti 
ated, but it is stated that females con 
stitute a negligible proportion. <A dis 
turbing factor was the occurrence of 
epidemic influenza in the first three 
months, accounting for half the total 
‘ases in January and February, and 
one-third in March. No attempt is 
made to classify the data occupation- 
ally, but the hope is held out of more 
detailed analysis in later publications. 
If this gives the data in occupations, 
useful light may in time be thrown on 
the causes of occupational sickness in 
the United States. The rates shown in 
different associations vary widely, lead- 
ing to the remark that ‘‘these marked 
differences afford strong reason for a 
eareful study not only of the causes of 
illness in the different plants, but otf 
the conditions which give rise to them. 
The value of statistics of this 
nature will, it is believed, become more 
manifested as they accumulate.”’ 
Continental—In Germany and Aus 
tria the operations of the systems of 
sickness and invalidity insurance for 
the past thirty or forty years have en 
abled several investigations to be made. 
Some of these are reported by Blaschke 
(3) and, in more detail, by Prinzing (4) 
These were both published in 1906, bu' 
it was not until four years later that 
one of the best and most comprehen 
sive analyses became available. This 
is the Leipzig Sickness and Mortality 
experience 1887-1905, published in 191! 
(5). It gives the number of cases and 
the davs and causes of illness exper! 


eneed in twenty-four main occupatLon: 
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‘rade (22 per cent.), tailoring (20 per 
oyt.). hotels, inns and refreshments 
(13 per cent.), offices and shops (18 per 
cent. ). 

The nature of the attacks of sickness, 
‘heir number, and their duration were 
set out in twenty-four main headings 
of oceupation, subdivided where the 
facts were sufficient into 108 groups of 
trades for men, and 79 for women. 
The causes of sickness were given un- 
der five main headings, further subdi- 
vided with characteristic over-elabora- 
tion into no less than 335 subheadings. 
The reeords for male and female lives 
are throughout kept separate but no 
attempt is made to divide the latter 
into married and single. Table 1 gives 

summary of the rates of attack and 
sickness in ten groups of.diseases. A 
compilation of this kind is not only a 
monument of labor; it is a mine of 
wealth for statistical comparisons. In 
uch a detailed analysis the numbers, 
iowever, are in most instances neces- 
sarily smali, especially when age incl- 
ence is (as it must be) taken into ac- 
count. Moreover, seeing that the facts 

‘ate to a long period of years during 

ich vast changes have taken place in 

‘ustrial conditions, the results can- 

be considered as representative 

i of German industry at any given 


Creat Britain—The only standard of 
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comparison in this country is the Man- 
chester Unity, 1893-1897 (6), and this 
does not analyze sickness into causes 
nor does it give any data at all for fe 
male lives. Even for oceupations it 
gives only a few broad groups. suit 
taking’ all causes of sickness and all oec- 
cupations combined, the Leipzig’ sick- 
ness rates are much heavier. 

Kor records of sickness in the United 
Kingdom one naturally turns first to 
the old Trade Guilds and their modern 
successors, the Friendly Societies. It 
Was a century ago that the first attempt 
at an investigation, on right principles, 
of sickness rates was made on 


a com- 
prehensive seale. 


) Since the publiea- 
tion of Ansell’s tables in 1828. a num- 
ber of similar investigations have been 
made with an ever-inereasine volume 
of data (6). Nearly twenty vears after 
Ansell, Neison published the first edi- 


tion of his well-known ‘‘Contributions 
to Vital Statisties.’’ 


In which he gave 
the results of 


his investigations into 
the experience of a large number of 
Friendly Societies operating in Ene 
land, supplementing this in a later edi- 
tion with records obtained in Seotland. 
Later, in 1854 and 1896, the State pub- 
lished the results of two investigations 
into the collective experience of Regis- 
tered Friendly Societies, now generally 
known by their authors’ names—Fin- 
laison (7) and Sutton (8). A summary 
of these is given in ‘Table 2. 

Large individual societies having af- 
filiated branches also began to publish 
their experiences. Chief of these was 
the Manchester Unity (9), which has 
made altogether four such investiga- 
tions. The last of these dealing with 
the period 1893-1897 has already been 
referred to and is at the present time 
the standard table of sickness in Great 
sritain. It forms the basis of the 
financial provisions of the National In- 
surance Acts. 
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the title of ‘‘Some Recent Morbidity 
Statistics’? (1), was published in 1919, 
and summarized the results obtained 
in the others. The regions selected 
were Rochester, N. Y., North Carolina, 
Boston, Mass., Chelsea (N. Y. City), 
Pittsburgh, Pa., West Virginia, and 
Kansas City. The surveys were made 
during 1915, 1916, and 1917 by the 
agents of the company when going 
their rounds of weekly collections, and 
were generally spread over a fortnight, 
different regions being dealt with at 
different times of the year. The par- 
ticulars included statements as to the 
number of persons visited, age. sex, 
whether in good health or sick, and, in 
the latter case, the cause of sickness, 
its duration, and whether it was suffi- 
ciently severe to incapacitate for work. 
The figures are interesting as they 
bring out the fact that the main causes 
of illness were in all localities the same 

vic., external violence, rheumatism, 
influenza and other epidemic diseases. 
No mention was made of aleoholism or 
venereal diseases, but these were doubt- 
less concealed under some more obvi- 
ous ailments. Information as to oeceu- 
pation was, however, very seanty, so 
that the results give very little more 
than the sickness prevailing in the par- 
ticular region at the actual moment that 
the inquiries were made, and do not 
throw light upon its oceupational inei- 
denee. 

2. In Deeember, 1920, the Statisti- 
eal Offiee of the United States Publie 
llealth Service (2) gave the first re- 
sults of an attempt to ‘‘eolleet, tabu- 
late and publish information coneern- 
ing the prevalence of diseases among 
the wage-earning population.’? The 
figures were supplied by ‘‘sick-benefit 
associations of the employees of cer- 
tain plants, which are cooperating with 
the Public Health Service.’? They are 


for the first half of 1920, and, being 
in the nature of a first attempt, are 
somewhat fragmentary. They show 
the number of eases of sickness caus- 
ing inability to work for one week or 
longer in each month of onset, and give 
the cause. No information is given as 
to age, neither are the sexes differenti 
ated, but it is stated that females con 
stitute a negligible proportion. <A dis 
turbing factor was the occurrence of 
epidemic influenza in the first three 
months, accounting for half the total 
eases in January and February, and 
one-third in March. No attempt is 
made to classify the data occupation- 
ally, but the hope is held out of more 
detailed analysis in later publications. 
If this gives the data in occupations, 
useful light may in time be thrown on 
the causes of occupational sickness in 
the United States. The rates shown in 
different associations vary widely, lead- 
ing to the remark that ‘‘these marked 
differences afford strong reason for a 
eareful study not only of the causes of 
illness in the different plants, but of 
the conditions which give rise to them. 
The value of statistics of this 
nature will, it is believed, become more 
manifested as they accumulate.’’ 
Continental—In Germany and Aus 
tria the operations of the systems of 
sickness and invalidity insurance for 
the past thirty or forty years have en 
abled several investigations to be made. 
Some of these are reported by Blaschke 
(3) and, in more detail, by Prinzing (4) 
These were both published in 1906, bu' 
it was not until four years later tha’ 
one of the best and most comprehen 
sive analyses became available. This 
is the Leipzig Sickness and Mortali' 
experience 1887-1905, published in 19] 
(5). It gives the number of cases a! 
the days and causes of illness exper’ 
enced in twenty-four main occupatio! 
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comparison in this country is the Man- 
chester Unity, 1893-1897 (6), and this 
does not analyze sickness into causes 
nor does it give any data at all for fe- 


male lives. Even for occupations it 
gives only a few broad groups. ut 


taking all causes of sickness and all oe- 
cupations combined, the Leipzig’ sick- 
ness rates are much heavier. 

Kor records of sickness in the United 
Kingdom one naturally turns first to 
the old Trade Guilds and their modern 
successors, the Friendly Societies. It 
Was a century ago that the first attempt 
at an investigation, on right principles, 
of sickness rates was made on a com- 
prehensive scale. Sinee the publiea- 
tion of Ansell’s tables in 1828, a num- 
ber of similar investigations have been 
made with an ever-inereasine volume 
of data (6). Nearly twenty vears after 
Ansell, Neison published the first edi- 


tion of his well-known ‘‘Contributions 
to Vital Statisties.’’ 


In which he gave 
the results of 


his investigations into 
the experience of a large number of 
Mriendly Societies operating in Ene- 
land, supplementing this in a later edi- 
tion with records obtained in Scotland. 
Later, in 1854 and 1896, the State pub- 
lished the results of two investigations 
into the collective experience of Regis- 
tered Friendly Societies, now generally 
known by their authors’ names 
laison (7) and Sutton (8). 

of these is given in Table 2. 


Hin- 
A summary 


Large individual societies having af- 
filiated branches also began to publish 
their experiences. Chief of these was 
the Manchester Unity (9), which has 
made altogether four such investiga- 
tions. The last of these dealing with 
the period 1893-1897 has already been 
referred to and is at the present time 
the standard table of sickness in Great 
sritain. It forms the basis of the 
financial provisions of the National In- 
surance Acts. 
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4 \BLE 2—WEEKS OF SICKNESS PER ANNUM AMONG 100 PERSONS IN EACH AGE GROUP SHOWN 


py VARIOUS INVESTIGATIONS INTO THE GENERAL EXPERIENCE OF FRIENDLY SOCIETIES 


Mate Lives 











AGES 
INVESTIGATION | | . manne | —_—— | SA OSS Or Mee ) = 
20-24 | 25-29 | 30-34 35-39 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 
wnsell, 16299G27 cre 78.5 82.5 89.3 1009 119.5 1475 1890 2586 399.1 
Neison: 
England and Wales, 1836-1840... 85.7 89.0 91.7 1036 1273 1634 2180 3049 474.6 
—— >) eee 87.7 866 799 90.0 105.0 139.2 2184 2919 450.6 


Finlaison, 1846-1850 
Femglamd amd Weallesice..cccesceeocscoesecrsesentceemeeee 98.1 98.4 98.1 1084 122.7 143.7. 177.3 2196 308.0 
Light Labor: | 

(a) Without exposure to weather. 88.6 86.4 84.6 954 105.1 126.7 1674 208.7 2849 
(b) With exposure to weather... 84.0 84.4 80.1 93.6 1049 117.3 149.7 1544 191.1 


Heavy Labor: 


(a) Without exposure to weather. 98 .3 98.1 102.3 108.7 1239 151.1 1979 248.0 3204 








(b) With exposure to weather........ 104.3 108.3 110.3 122.0 141.7 163.1 187.0 237.0 3619 
Sutton: 
Enolamc, 2656-160 nce 91.2 89.5 91.8 106.5 129.0 165.3 213.5 322.8 495.8 
England,: 1861-1870 2. : 97.2 97.5 105.7 115.3 135.7 167.4 222.1 321.3 500.8 
Of eS: , ec eee 104.5 106.7 109.5 122.7 147.5 183.5 225.7 291.7 $26.5 
England and Wales, 1876-1880............ a 85.5 87.3 102.3 124.0 146.8 188.9 239.3 336.5 517.3 


TABLE 3—WEEKS OF SICKNESS PER ANNUM AMONG 100 PERSONS IN EACH AGE GROUP SHOWN 
BY VARIOUS INVESTIGATIONS INTO THE MANCHESTER UNITY 
FRIENDLY SOCIETY’S EXPERIENCE 


Mate Lives 


























AGES 
INVESTIGATION | | l | ac Sen Meme i 

20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 
eS sue {| 678 758 83.7 94.0 117.0 151.5 203.0 3206 505.9 
ct cp NT TEA ee 829 820 858 1004 1239 154.5 201.1 302.5 463.8 
TI iki pisteenwaeibianclbincaceiale 754 806 928 106.2 126.1 1636 222.2 304.7 471.5 

1893-1] 897 
Whole Society vuniunmnmnmsnnmnnnmnesnannce | 89.7 95.5 1064 126.5 158.0 1986 274.6 402.5 630.7 
\. Hl. J. Agricultural and General............. | 82.1 87.0 96.6 113.8 144.3 181.1 253.9 376.2 585.0 


B.C, D. Outdoor (building, railway, | 
ORTIETIE GOT D sccssssiestnniinatnians | 95.2 99.8 117.2 144.9 174.5 230.2 314.3 4574 716.6 


F. (Quarry, iron, steel, chemical, etc.) | 119.6 129.7 145.7 166.3 212.4 256.5 316.2 500.1 828.1 
| 
i} 


oo ee 89 wee eee eet cee. 


G. Mining 146.0 165.9 1826 2255 2696 3448 4848 646.0 1093.1 


Railway servants .... 116.5 115.2 1215 1588 175.3 201.3 277.0 394.0 793.2 





Most of the investigations make some (1) agricultural and general; (2) out- 
‘cinpt at analyzing sickness in broad door (building, railway, seafaring, 
ups of occupation. For instanee, ete.); (3) quarry, iron, steel, chemical, 
shown in Table 3, the Manchester ete.; (4) mining; (5) railway ser- 
hity, 1893-1897, 2ives sickness rates Vants. The results of these investiga 
AL’? fSTroups in respect to the fol- tions tend to show that next to aze, 


hg general classes of workers: which has the most effect, occupation 
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is the most important factor in deter- 
mining the amount of sickness, and that 
while locality and density of popula- 
tion may probably have a minor effect, 
it cannot generally be dissociated from 
that due to occupation. But im none 
of the investigations has any attempt 
been made to analyze sickness into its 
Various causes. Generally speaking, 
the records kept did not give the in- 
formation required for this purpose, 
and in the few instances where the facts 
were given they were in such a torm 
that their compilation would have in- 
volved an inordinate amount of time 
and expense. Another great defect in 
these returns is that there are none ot 
any value referring to female lives, so 
that it may be said that up to the pres- 
ent time no reliable statistics of sick- 
ness among female lives have been pub- 
lished in the United Iingdom. Neither 
are there any general sickness statis- 
ties for the country corresponding to 
those whieh the Registrar General pub- 
lishes tor mortality. 

The reason for this unsatistactory 
state of affairs is not tar to seek— 
namely, that hitherto sickness — sta- 
tistics in this country have been viewed 
mainly trom the financial standpoint— 
that is, in their bearing upon the rela- 
tions between contributions payable 
and benefits receivable in the opera- 
tions of Friendly Societies. 


Recent INVESTIGATIONS IN GREAT 
BRITAIN 

With regard to the publie health, 
sickness statistics otf a more or less 
eeneral character are available as to 
epidemics, sanitation and similar mat- 
ters; but with regard to the effeet of 
conditions of oecupation no detailed 
figures have been published, though 
their importance was indicated long 


avo by both Nelson and Kinlaison. 


The introduction of the Nationa} 
Health Insurance scheme into Great 
Britain nearly ten years ago suggests a 
possible fruitful field of exploration. 
The medical certificates required befor 
payment of sick benefit give the causes 
of illness, and these are recorded 
the registers or on record § ecards. 
that it is within the bounds of POSss 
bility to analyze them statistieallh 
The diagnoses may not always be 
accurate as might be desired, but 
perience already gained in their treat. 
ment tends to show that the record 
may be used in broad 2STOUDpS with sul 
ficient precision. Only in comparative 
ly few instances does it seem probable 
that the disease reeorded on the cer 
tifieate fell very widely outside the gen 
eral group of illness to which it natu 
rally belongs. 

The causes of death given in much 
detail by the Registrar General in thi 
decennial returns of occupational mor 
tality are open to almost as much ob- 
jection upon other points, but nobody 
would suggest that they should there 
fore be ignored in investigations into 
the effect of occupation upon mortality. 

A question arises, however, as_ to 
how the records for particular trades 
ean be isolated with sufficient accurac) 
for comparative purposes. Under the 
National Health Insurance Acts, thie 
occupation is stated only at entry into 
a society, and in the great majority of 
cases no subsequent changes of occu 
pation are noted. Moreover, a mem 
ber onee entering an approved society 
cannot be turned out because he has 
entered upon a different trade. LHe 
has, however, the power within certal 
limitations to transfer from one soc 
ety to another; and, in the case of soc! 
eties dealing with particular trades, t 
members do as a matter of fact tra 
fer if there is available a similar trad 

















RUSHER — OCCUPATIONAL SICKNESS 131 


society dealing with the new occupa- 
‘ion upon which they are entering. 
Henee in societies with membership 
restricted to a particular trade, mainly 
of the ‘‘trade union’’ order, compara- 
tively little error would be caused by 
‘reating all members as belonging to 
particular trade. On this assump- 
‘ion the Industrial Fatigue Research 
Board has made a tentative start upon 
the iron and steel industry, foundry 
workers, the boot and shoe trade, and 
others. The results for the first named 


(3 be 2G A Re 


industry were published in 1920 in a 
very interesting report entitled ‘‘Fa- 
tieue and Efficiency in the Iron and 
Steel Industry’’ (10). 

Tron and Steel Industry—An anal- 
vsis of the data was made in six groups 
of occupations: (1) steel smelters, 
teemers and pitmen; (2) puddlers; (3) 
tinplate mill men; (4) rolling-mill men, 
ete.; (5) engine, crane and locomotive 
men; and (6) other workers. Rates of 
sickness were obtained in age groups 
for rheumatism, respiratory diseases, 
injuries, and other causes, respectively. 
The total number of years of life ob- 
served was no less than 112,887, in- 
volving 972,932 days of sickness. It 
was found that the first two groups 
showed, for all causes and ages com- 
bined, rates of sickness over 20 per 
cent. above the average for the whole 
industry. This excess was largely made 
up of illness from rheumatism. Espe- 
clally was this the case among the 
puddlers, who had an excess of 78 per 
cent. above the average from this cause. 
hey also had an excess of 35 per cent. 
irom respiratory diseases. This was 
robably due to the custom followed 

many puddlers of alternating peri- 
ods of extremely hard work, generally 
of about twenty minutes’ duration, 


4 


ith periods of similar length during 
hich they rest or do light work. The 





steel smelters and pitmen owed some 
of their excess also to these two causes, 
but even more to injuries (especially 
burns in the pitmen). Their heavy 
work comes in occasional bursts, alter- 
nating with long periods of compara- 
tive rest. They not infrequently change 
their shirts after a bout of heavy work, 
and are often provided with shelters 
into which they ean retire, while 
puddlers, as a general rule, have no 
(Table 4.) An inves- 


tivation was also made into the reeords 


such protection. 


of sickness of a body of blast furnace 
men at Middlesborough, which  pro- 
duced much the same result—an excess 
of sickness from rheumatism and res- 
piratory diseases. ‘This was most 
marked amone the barrow fillers and 
laborers, and would seem to be due to 
exposure to the weather. It was more 
marked than among the melters, pud- 
dlers and tinplate mill men, who carry 
on their occupation at high tempera- 
tures. These blast furnace men were 
living in a single area of the country 
so that it would not do to be too dog- 
matic but it would appear that work 
at normal temperatures in the open is 
more likely to cause rheumatism and 
respiratory diseases than work at high 
temperatures. The result of this in- 
vestigation is therefore highly instrue- 
tive, and gives some idea of the value 
of research of this kind into the incti- 
dence of occupational sickness. 

Boot and Shoe Trade.—tThe other in- 
quiries referred to are not yet complete, 
but for the boot and shoe trade some 
fieures are available in regard to fe- 
male lives which are particularly in- 
teresting, both because they afford 
some up-to-date information about a 
subject on which little 1s known, and 
because they differentiate between mar- 
ried and single women. ‘The figures 
available agree with the common opin- 
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ion that women lose more days through 
sickness than do men. They bring out 
the interesting fact that, even omitting 
ilInesses due to the puerperal state, 
married women up to middle age have 
a higher sickness rate trom all causes 
eombined than single women. The full 
explanation of this is not yet appar- 
ent, but doubtless it is partly due 
to the fact that home cireumstances 


rates of sickness, except in the avo 
group 20-54. This apparent anomaly 
arose from the fact that the period fo) 
which the men were on active service 
was necessarily omitted from the anal}. 
ysis; hence a considerable number of 
men were included in the tabulation 
who through wounds or illness had be 
come unfit for active service and re. 
turned to their ordinary occupation in 


PABLE 5.—SICKNESS IN VARIOUS OCCUPATIONS DURING THE YEARS 1915-1919: 
RATES OF ATTACK AND SICKNESS FROM ALL CAUSES COMBINED} 























: No. or ATTACKS PER ANNUM AMONG 100. WEEKS OF SICKNESS PER ANNUM AMONG 
OCCUPATION | Members IN Eacu AGE Group 100 MempBers IN Eacu AGE Group 
Males | 16-24 | 25-34 | 35-44 | 45-54 16-24 | 25-34 | 35-44 | 45-54 
Boot and Shoe Trade: ae S ae oS cde | | 
(a) Service men | 
Lasters and makers Le 35.41 28.09 30.71 41.99 107.5 98.5 137.7 250.5 
Finishers. . ' ial 37.89 28.98 29.63 43.90 107.2 108.8 130.8 222.5 
Clickers issaisCaastatideel attctadt silane arias 34.12 26.25 26.63 41.49) 99.5 104.8 104.1 117.7 
(4) Non-service men | | 
asters and makers nae 33.22 30.56 24.92 26.28 | 108.9 114.7 87.7 101.9 
Finishers a kemaaieill 36.39 32.36 25.07 23.94 128.2 129.0 96.5 92.0 
Clickers 30.32 LF 24.06 22.46) 110.2 133.2 89.0 81.5 
Females | 
Spinsters and widows: 
300t and shoe trade 36.05 28.20 23.75 29.89! 128.9 118.6 100.3 131.7 
Laundry workers , 17.80 19.55 16.25 31.10 72.7 86.2 92.5 167.8 


Married women: 


s00t and shoe trade 


Laundry workers ......... 


cian 39.4] 31.82 3.36 35.74 164.0 133.3 143.5 139.4 
20.26 22.68 24.40 28.51 104.7 122.9 170.9 195.7 


‘Illness termed “disablement” in the National Health Insurance Acts, accidents, illness due directly to war, 


and diseases relating to the puerperal state are excluded. 


eive married women ereater induce- 
ment to prolong the period of sickness. 
Another interesting result was obtained 
by the division of the lasters and mak- 
ers, finishers and clickers into ‘‘ser- 
vice’? and ‘*non-serviee’? men. The 
service men were those who at any 
time had been on active serviee during 
the War, and as they were medieally 
selected for war serviee, the non-ser 
vice men might have been expected to 
show a higher sickness rate, as being 
less fit. But the facets obtained showed 
that in eaeh of the three sub-oceupa- 


tions, the serviee men had the heavier 


a subnormal physical condition. Table 
» gives the rates of attack and sickness 
by age groups, for all causes combined. 
Space limitations forbidding the set 
ting out here of the rates for each 
group of eauses, Table 6 is given i 
which a useful device has been adopted, 
by means of which some idea can | 
obtained of their relative weight. Th 
is the application of the method en 
ploved by the Registrar General f: 
comparative occupational mortal 
returns. For this purpose the popu! 


tion Is taken as distributed accord 


to age in the following proportio! 
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ages 16-24, 29,054; 25-34, 26,259; 30-44, 
20,407 ; 45-54, 14,748. For convenience 
one-hundredth of these figures has been 
taken as the standard population in 
‘Table 6. 

RECOMMENDATION 


This brief statement of what has 
been attempted shows how promising 
is the field of research indicated. The 
interests of the health of the industrial 
community demand that a systematic 
attempt be made to obtain the facts 
relatine’ LO the ineidence ot OCCUPa- 
tional sickness. ‘lo measure the results 
of such investigations, standard tables 
of sickness are periodically required 
in Which age groups and sex are dis- 
tinguished. The records accumulating 
in the large general ‘‘approved’’ socie- 
ties under the National Health Insur- 
ance Acts with membership running 
into hundreds of thousands, or even 
millions, of ives would furnish such a 
standard fairly representative of the 
industrial population of the country. 


It is the more to be regretted, therefore. 
that the exigencies of national finance 
have compelled the postponement of 
some and the abandonment of other 
of the trade sickness investigations con- 
templated by the Industrial Fatig 
Research Board. 

It is evident that little further help 
can be expected from government 
sourees even for such a promising’ in 
quiry. Representatives of both em. 
ployers and employed must interest 
themselves in the utility of such inves- 
tigations which bear so closely upon 
both the efficiency and the comfort of 
the worker, by the creation of joint 
bodies charged with research into the 
eeneral question of the human element 
in their respective trades, of which 
sickness incidence forms by no means 
an inconsiderable part. As the Lancet 
has recently pointed out, ‘‘The health 
of its people is the first care of every 
industry; this assured, other profits 
will follow.’’ 
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BOOK REVIEWS 


HEALTH SERVICE IN INDusTRY. By W. Irving 
Clark. Jr., M.D., F.A.C.S., Service Director, Norton 
Company, Worcester, Mass.; Lecturer on Health 


Administration in Industry, Harvard Medical 
School: Assistant Surgeon, Memorial Hospital, 


Worcester, Mass. Cloth. Pp. 168. 
The Maemillan Company, 1922. 


New York: 


Dr. Clark has presented in this book his 
coneeption of methods for the proper organ- 
ization of an industrial medical department 
and its auxiliary services. It is the fruit of 
many years of experience in the administra- 
tion of a notably well conducted industrial 
medical department. 

Kleven chapters of about fifteen pages 
each deal with such questions as medical 
organization in large and small factories; 
factory dispensaries; industrial medical per- 
sonnel; physical examinations; aecidents and 
their treatment; industrial morbidity; and 
lactory sanitation. Each subject is consid- 
ered briefly but with precision. Therc ere 
many useful tables of equipment and sug- 
gestive graphs. As stated in the preface, 
the author has not attempted to discuss 
more than one approved method of doing 
a thing, 

brief and simple, written essentially for 
industrial executives or physicians entering 
industrial practice, it is a much needed and 

xcellent contribution to the literature of in- 
ustrial hygiene—Wade Wright. 


CIE PREVENTION AND RELIEF Or HEART DISEASES. 
y G. A. Stephens. Pp. 91. London: A. H. Stock- 


Cll, 1921. 

The author of this little book takes cardiae 
ease aS a text from which to speak of 
value and importance of medical super- 
On in industry. He is a physician busy 
the important industrial center of Swan- 


sea, and his book bears evidence of a run- 
ning pen and of hurried proof correction. 
Notably on page 43 figures appear which 
ean only puzzle the reader until he perceives 
that they are printer’s errors; while on 
page 49 the population of Great Britain is 
stated as 20,000,000 instead of 47,000,000. 
These minor details should, however, be 
overlooked in view of the good work done 
in drawing attention to the extent and im- 
portance to national economy of the prob- 
lem of heart disease; to the fact that many 
so-called ‘‘heart cases,’’ which are now rele- 
gated to the industrial dust heap, are capa- 
ble of productivity if fitted with suitable 
occupation; and to the need for employers 
to co-operate in rehabilitating such cases, 
and so benefit themselves, the workmen and 
the nation at large. 

Dr. Stephens speaks highly of the work 
set on foot in America by the Association 
for the Prevention and Relief of Heart Dis- 
ease, especially with regard to trade schools 
for cardiac convalescents; he calls for simi- 
lar effort to be undertaken in Great Britain. 
He is insistent that cases of impaired car- 
diac capacity need, not idleness, but activity 
within their capacity, and that occupational 
therapy, properly controlled, is the most 
raluable of remedies; while ‘‘from a na- 
tional point of view it must be worse than 
useless if we prolong the life of drones 
rather than re-create units of useful produc- 
tive capacity.’’—E. LDL. Collis. 


PREVENTION OF MALARIA IN THE 
MALAY STATES By Malcolm Watson. 
John Murray, 1921. 


I’EDERATED 
London: 


This book, which is a record of twenty 
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years’ progress in the prevention of malaria, 
is one of great interest to those whose work 
The author brings 
out clearly how every district presents its 
own peculiar problems in this matter. In- 
eidentally, he draws attention to the impor- 
tance of health from an industrial point of 
view, particularly with relation to wastage 
of a The Malay estates are 
worked chiefly with labor attracted 
from abroad, especially from India, and Dr. 
Watson that remain 
on an three healthier 


lies in tropical areas. 


labor foree. 


native 


eoolies 


the 


‘Swhile 


States 


average vears on 
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estates, they remain only two years on the 
unhealthy estates.’’ This extra year on the 
healthy estates means an increase of the 
labor foree by 50 per cent., and more than 
a 50 per cent. increase in the work done: 
for the coolie, at the end of his two years, 
is a skilled workman, especially when he js 
tapping rubber. Malaria is, therefore, an 
economie factor of great importance. We 
have here an excellent example of a fact 
which is often maintained, namely, that 
wastage of labor has a very definite rela- 
tionship to health—E. DL. Collis. 
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